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This is an Age of Science and there is a great demand for the 
Science Education in all the countries of the World. In India also, a 
P majority of the students join the Science Courses at Higher Secondary s 
r|j unfortunately, very few students continue their studies in the Higher 
P Courses of Science. After completing the Higher Secondary Education, a 
^ large number of students develop a fear and dislike for Science. They 
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begin to think that Science is a very difficult subject and, therefore,they j? 
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P change their Optional subject at the Degree stage, thus, very few 

f\»A " ‘ 

students go for the Higher Stacks in the Science Courses, with the result , 
that India produces very few prominent Scientists 

'dhy tha Teachint; of Science is not so sffactive sod fruitful in 
India’, is a serious problem for all who are interested in the problem of * 
Sducatlon in India. What are the causes for this poor e production of the j* 
Scientists in India ? «» most important and prominont cause is the ill- j*j 

V* 

equipped Science Laboratories in the Higher Secondary Schools. Our 
students do not unfortunately get the proper and sufficient opportunities j: 
for their practical work in these un-plannad and neglected laboratories 
Thus, their preliminary concepts are not clear and Science, therefore, 
becomes a difficult subject naturally for them, for their Higher studaies. &} 
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According to my humble views, only the well-equipped and properly manage 




Science Laboratories can produce interest for the Science Courses smia&at ^ 

m 

the student-world. 

For the last fourteen years, I have been working, as a Science 
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10 teacher, in the Secondary Schools, and hence, I think, I have gained much w 

J 0 a,. 

10 ineight in the Planning and Management of these Laboratories, which are ™ 

^ qa 1 

10 very dear and near to me* For this special reason I preferred to make a j*j 

$9 thorough study of these Laboratories for my Dissertation work for M.Fid. ft! 

ft rt-v 

$9 Examination with the following aims and views s- 

ft jc 

k) it) 

¥1 (l) To. bring to light the poor standard of these Science Laboratories*^) 

m tft 

ft (2)« To find the jconomic ways of Planning New Laboratories for the (ft 

|W\ 1^0 

ft Higher Secodary Schools* ft 

$ ft 

010 ( 3 )„ To find ecoMtical ways for the organisation and management of ft 

ft) ; 3l9 

i¥) these labortories* ft 

ft) ft 

(ft ( 4 ), To propose <minimum standard for these laboratories* ft 

M . $ 

ft ft 

ft Every year, ir Madhya Pradesh Government is increasing the ft 

(¥| ft 

JS! number of Higher Secidary Schools with Science subject in the State. But ft 

W ft 

unfortunately, theras no one to care for the mininum standard and .ft 

W ft 

ft requirements of theslaboratories. Really speaking, poor laboratories ftj 

w (if) 

ft are responsible for -eating a dislike for Science subjects amorig the $0 

I ' ft 

Vfy students. For an eflctive and fruitful teaching of Science, a well- (#9 

S „ ft 

W equipped Science labatory is the most important condition, to be ful- ft 

xS ftj 

w filled by every High Secondary School, More attention should be given $ 

ft) jk) 

($! to the standard of tse laboratories than towards the starting of New ft 

(S ft 

XS Higher Secondary SchLs* ft 

ft $9 

$ More work h*been done in this field in the advanced countries, jjjjj 

ft but in India much lot to be done. I have made an attempt to invest!- wi 

ft - ■ 

ft gate these Science Oratories and for this work I had to seek the ^ 

ft ft 

(¥) co-operation of manysrsons. ft 
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CHAPTER, I, 


INTRODUCTION c 


Cx (I)® Statement of the Problem - ^ 

I h 

^9 In this Century of Science, the teaching of Science should be $ 

*9 

$) given a dominant place. The progress of any country is judged by its ^ 

^9 progress in Science, It is only with the progress in Science, that a ^ 

$9 country can keep up in the race with the more advanced countries of the 
* 'T-| 

world. Thus teaching of Science in a country should be given top priority, M 

¥) ♦, 

Vj Since the Independence, the progress of Science has been 

^ accelerated in India also, India is paying more attention toward Scienoe ^ 
vj teaching. More facilities are being provided for the study of Science in ^ 
the Degree Colleges and in the Research Institutions, But Science ;«+' 

rin 

laboratories are miserably poor at Higher Secondary level. The conditions 

(¥1 

XjX of these Science laboratories are studied by the Secondary Mucation ($) 

m 

Commission of 1952. This Commission writes, 

QjQ (#) 

$3 ’In some of the schools we visited, it was quite clear that ™ 

(M) the laboratories were hardly ever used, except as store-houses for 

m $ 

$0 odds and ends; theoretical instruction in such important subjects 

$0 ' jjj 

G®0 as Physics and Chemistry was given in the class room. It is 
0^ obvious that to teach Physics without instruments, Chemistry jcl 

m ■& 

W without the rudiments of a laboratory would be giving a too 

j^j theoretical instruction without utilising the many valuable aids, ^ 

^ but this is what is exactly happening in certain schools, 1 1 j&j 

cjjj 1. Report of the Secondary Education Commission, p» 208, 
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The problem, therefore, is how the teaching of Science could be 
made more effective® This requires spacious and well”equipped Science 
laboratories for the Higher Secondary Schools. It will be a welcome 
step, if workshop, Science naiseum, aquarium, botanical garden, Science 
library etc,, are also attached with the Science laboratories® 

For the last fourteen years, I have been working as a Science 
Teacher in the High Schools and Higher Secondary Schools. During this 
long interval I have been facing mny problems pertaining to Science 
laboratories which are in shockingly poor condition at present. Most of 
them are very poorly equipped, even for the elementary demonstration and 
practical work. 

I have met many Science Teachers complaining about the poor 
standard of these laboratories. I have also seen a number of students 
talking about the ill-equipped laboratories in our Institutions. In 
short, all the Principals, Science Teachers and Science students are not 
satisfied with the present Science laboratories of the H igh Schools and 
Higher Secondary Schools. All feel that something mist b© done to 
improve the standard of these laboratories in the interest of the country 
and in the interest of Science teaching. Hence, when I got this 
opportunity of selecting some topic for my Dissertation woik, required 
for M»Ed. courses, I took the Investigation work of these Science 
Laboratories, My Topic for Dissertation is - 

n An Investigation into the Organisation and Management of 
Science Laboratories in Higher Secondary Schools . 11 

eie ^ IIJ * $ 
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(II). Neg!Lg£JMaE - 


It was natural for ma to select this problem of Science 
laboratories for my Disaertation, as I am more concerned with these 
laboratories* The Organisation and Management of Science laboratories 
is the most difficult tast of a Science teacher* He has to plan a new 
laboratory or re-organise the old one* He has to look after the 
apparatus and chemicals. Ha has to organise the practical work and more¬ 
over h© has also to advise about the purchases for these laboratories* 
These matters require special preparation on the part of a Science 
teacher. 
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Since 1958, the High Schools in Madhya Pradesh are being 
gradually converted into the Higher Secondary Schools® In the old 

r 'k 

High Schools, practical work in Science was neglected as examination in $ 

practical work was not taken by the Board of Secondary Education. Now (* 

fa 

the condition is much changed as practical examination in Science is fi 

R 

mode compulsory for every student. Practical examination carries equal fi 

fi 

importance as the Theory examination, 50 marks out of 150 are assigned 0 

5 

for the practical examination for each subject* Physics, Chemistry or « 

Biology. Hence now practical work in the Higher Secondary classes y 

6 

cannot be overlooked. For practical work we require well-equipped g 

p> 

V 

Science laboratories* This requires good planning on the part of the g 

0 

Science teachers. 0 

8 

Only theoretical teaching of Science cannot develop the (X 

« 

Scientific habits among the students. Only the properly organised gj 

ei 

practical work can give an intelligent understanding of the Scientific 
principles. With the help of Experimentation, the students can learn 

40 ? 40 40 4? r40i '40 4040 4040 40 40 40 40 40 40 4* ^ 
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the laboratory technique and develop the habits of careful and accurate 
observative and methodical thinking. Thus the practical work in the 
Science laboratories can inspire ambition in them to explore broader and. 
higher fields of the Scientific knowledge and prepare them for making 
their creative contribution to the Society® 

For the proper Practical work; well-equipped and properly 
managed Science laboratories are required. The detailed knowledge 
necessary for the organisation and management of Science laboratories 
usually takes several years or is picked up at the cost of many failures. 
The time and effort devoted to these natters is a serious taxation and 
botheration on the Science teacher's energy and hence the study for 
finding economical and systematic ways for these purposes should be 
warmly welcomed. 


(III). Aims of Study - jj 

This Investigation work of Science laboratories has been under- 

Si 

taken with the following aims 6*3 

m 

S 

(1) • To study the existing condition of the Science laboratories in 

s 

the Higher Secondary Schools of Madhya Pradesh. 

0ft) 

(2) ® To find out the difficulties of the Science teachers in maintain- 

0tr) 

ine these Science laboratories, ‘$f) 

. 6 $) 

(3) . To solve the difficulties of the Science students concerning these ^ 

m 

laboratories® $3 

(4) . To find out the economical ways of raising the standard of these (£) 

(fc) 

Science laboratories in the Higher Secondary Schools. 

(M) 

(5) e To bring to light the defects of these Science laboratories in ($) 

t _6*3 
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the Higher Secondary Schools. $ 

(5). To make suggestions for the improvement of these laboratories. p 

p 

(7). To decide a minimum standard for these Science laboratories p 

p 

necessary for the recognition from, the Board of Higher Secondary p 

(P 

Education. (P 

Pi 

(IV). Del imitation - p 

(P 

The study was confined to the Science laboratories of the Higher p 

P 

Secondary Schools of Madhya Bharat Region only, due to the shortage of P 

IP 

time. All the types of laboratories in the Higher Secondary Schools are P 

Op) 

studied i,e, t Physics laboratory, Chemistry laboratory and Biology P 

laboratory. For this Investigation work, I have collected the data of fP 
the Higher Secondary Schools of the cities as well as of the districts !P 

(p 

alao * pj 

(P 

(Vk Method and Techn iques - iP 

m 

k 

I have used a descriptive method for this study. In this study, 

P) 

I have tried bo bring to light the existing condition of these Science ^ 

p) 

laboratories and I have found the possible ways to improve these defects, 

(P 

In order to Investigate the existing conditions of these laboratories, ^ 

(p 

the following techniques have been used to collect the necessary data ^ 

8 

(l). Questionnaires Part «A‘ were circulated to the Science Lecturers jP 

Ai" 

and Teachers to find their difficulties about the Science 
laboratories. I have also collected the views of the experienced 
Science teachers for improving the present poor standard of these (jjj 
laboratories. 
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(2) . Questionnaires Part 'B 1 were given to the Science students of XI 

class, with a view to find their difficulties and problems about 
the practical work in these laboratories. 

(3) . To find the actual condition of these laboratories, I visited 20 

laboratories of the different Higher Secondary Schools, A list of 
these Institutions is given at the end in Appendix 'B 1 . 

(4) , My main aim, in this Investigation work, was to find ways to raise 

the present poor standard of these laboratories. For this purpose 
a contact with the experienced Science Teachers and Principals 
proved very useful. I took Interviews with the Principals and 
the experienced Science teachers. A list of these persons is 
given in Appendix 'A*. These persons gave many valuable sugges¬ 
tions for improving the standard of these Science laboratories. 

(5) ® It was very necessary for this Inve3tigationnwork to have some 

idea about the work done by other persons in this field. Hence, 

I have had to read soma Standard Books for the Organisation and 
Management of the Science laboratories. I also consulted several 
Magazines and Periodicals for knowing the latest methods of 
laboratory organisation and management. The list of these books 
and magazines is given in the Bibliography. 

(VI). Plan of Attack - 

My interest and experience were the main sources in the location 
of this problem. Two questionnaires were prepared to find the existing 
condition of the Science laboratories in the Higher Secondary Schools, 
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Xpr Quesbionnaires Part ‘A* was meant for th® Science Teachers and JjJ 

©10 &) 

|Jjj Questionnaires Part *B' was for the Science students of XI class* j^j 

jj^j Questionnaires Part *A ! consisted of questions on Laboratory fittings, j^j 

(4-'i 

£>j furnitures, time devoted for the practical work, number of laboratory 

ftk) - \<f\ 

assistants and peons* Questions were asked to find the load of periods 

% (¥) 

^ on the Science teachers and to find the recurring grant for these labora- ^ 

jOj torles. Scheme for the laboratory purchases was also discussed in it, 

0|0 

Suggestions from the Science teachers were also invited to remove the Kjjl 

existing defects. 160 questionnaires were sent to the different Institu- ^ 

(¥) i) 

Aj 0 tions ahd 70 answers were received from them. 

| ;$) 

($) Questionnaires Part ‘B 1 were circulated among the Science 

0§Q (■!►) 

$9 students of XI class of different Institutions. This questionnaire Mi 

W 

covered questions to find the real condition of the practical work done ^ 

(*) in the Higher Secondary Schools. I collected the data from 100 students M, 

W l ^' 1 

$9 of 20 different Institutions. ^ 

(¥) Ptf) 

m My main aim was to find ways to improve the existing poor standard 

y 96 

y °f ’ t ^ lese Science laboratories. Hence I visited 20 Science laboratories 

y y 

0*0 of all types. This gave me good idea about the Organisation and 

y • y 

Maintenance of the Science laboratories. At the same time, Interviews 

y y 

with the Principals and experienced Science teachers were arranged to 


discuss the problems of these laboratories. 


Ideal laboratories of other countries were studied with the help 
of standard books, the list of which is given in the Bibliography. A 


study of these books helped me a lot, in finding the solution of many 
difficult problems of these Science laboratories. 
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In Chapter II - 

I have taken the problem of Planning new Science laboratories for 
a Higher Secondary School, 

Chapter III » 

deals with the Problem of Organisation and Management of these 
laboratories. 

In Chapter IV - 

I have taken the problems of discipline, accident, economy, 
repairs of apparatus. Here I have also taken the problem of Grants to 
these laboratories. Scheme for purchasing apparatus and chemicals is 
also discussed in this chapter. 

Chapter V - 

doalB with the important co-curricular activities of these 
laboratories which is a necessary aspect of ohese laboratories in the 
modern days. 

In Chapter VI - 

I have analysed the data collected by me. This chapter also 
gives Conclusions and Suggestions, A minimum standard for these 
laboratories is decided with the Guidance of the experienced Science 
teachers. In this chapter, I have also found the cost for the different 
types of laboratories for the Higher Secondary Schools, 

In Chapter VH - 
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I have taken the problems of 'the Science Curriculum, Methods for 
teaching of Science and teaching aids. 
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Difficulties experienced - 
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I ted to face much difficulty in getting the responses to the 
v^uesbionnaires Part 'A 1 from the Science teachers. In my first attempt, 

I could get responses from the 20 teachers only. After a second reminder, j 
I could get 50 responses more. Thus I could collect only 70 questionnairesj 
duly filled in. 

Science students have shown great enthusiasm about their 
questionnaires. They were found more interested in this Investigation 
work because they were very anxious to have better-equipped laboratories 
for their practical work. 

I am fully satisfied with the cooperation glyen by those persons 
whom I interviewed. They g&ve me very useful suggestions to —me about 
these laboratories. 
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(l)« Existing Condition of the Science Laboratories in the 


Higher Secondary Schools in Madhya Pradesh. 


(2). Causes for the poor standard of these laboratories. 


(3) @ Necessity for the separate Science Block, 


(4), Different Scienee Laboratories, their fittings and 
futniture. 
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CHAPTER II. 


PLANKING OF SCIENCE LABORATORIES IN HIGHER SECONDARY SCHOOLS - 

(I), Existing Condition of Science Laboratories In Higher Secondary 
Schools of Madhya Pradesh - 

Answers received in reply to the questionnaires served to 
Science teachers and Science students for the Investigation work gave me 
a clear picture of the poor standard of these Science laboratories in the 
Higher Secondary Schools of Madhya Pradesh. Only 41 % Institutions have 
separate laboratories for Physics, Chemistry and Biology. While according 
to the New Higher Secondary Scheme, these separate laboratories are 
necessary to complete the practical course prescribed for these subjects® 
59 % Institutions have one common laboratory for all the three subjects. 
How is it possible to arrange the experiments in one room for Physics, 
Chemistry and Biology ? This gives an idea about the practical work that 
is being done in these Institutions. I have received informations that 
some Institutions do not have Science laboratories, they have no proper 
equipment and still they have Science classes. 

Only 10 % Institutions have dark rooms which is very essential 
for certain Optical Experiments in Physics. Only 59 % Institutions have 
water tap arrangement in their laboratories® This causes great inconve¬ 
nience for the practical work in Chemistry laboratory. Many Science 
teachers have informed that they have no proper and sufficient practical 
tables for their students. They have no place to store the apparatus 
and chemicals, I have visited twenty laboratories personally and found 
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that 15 laboratories do not have the necessary equipment to complete the 
practical work prescribed for these subjects by the Board of Secondary- 
Education, 

Biology laboratories produce even worse picftre before us, 90 $ 
Biology laboratories have no froggery. Most of them have no student 
microscopes, they have no Botanical Garden and the students have to 
depend on others for these things. 

Condition of the Science staff is not satisfactory in these 
laboratories. Number of the Science students is increasing every year. 
Generally they have only one laboratory assistant for all the three depart¬ 
ments, How is it possible for one person to manage all the three Science 
laboratories ? Thus Science laboratories are not properly maintained, 

11 % Institutions have reported that they have no laboratory assistants 
at all. Generally only one peon is given for all the three laboratories. 
Imagine, how these laboratories can be managed without laboratory assis¬ 
tants and peons. On the contrary, each laboratory must have one full-time 
laboratory assistant and one peon. Even the number of Science Lecturers 
is not sufficient and they are over-burdened with periods and other sorts 
of work. All these result in lowering the standard of Science teaching 
which is very harmful in this Age of Science, Our students are expected 
to compete with other countries in the Progress of Science and they are, 
unfortunately, not getting proper facilities, for their preparation for 
this competition of the Scientific Progress, 

Keports of the Science students produce even poorer picture 
before our eyes. They say, that they do not get sufficient apparatus for 
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W their practical work* Many students have reported that the apparatus xfi 

lx) 

^ supplied to them are very old, defective and out of order. Thus they do j^j 

not get correct result of their experiments, -‘•hay say that there is no $ 

W lx 

^ sufficient space to stand, in the laboratories, no ig|ter for washing test j^j 

j^j tubes and no sufficient time to complete the experiments. 99 % students j^j 

j<|j reported that they do not get a chance to do their practical work in IK 
class, although they are expected to complete their prescribed practical 
jjj^j work in this class also. j^j 

Bt9 $) 

019 Whan these laboratories cannot provide the necessary apparatus fa 

0§9 0(9 

$9 and chemicals, what can be thought of other facilities as Science Club, 

W Workshop, Science Library, Science Museum etc, ? These are very necessary {fa, 

010 fa 

0(0 for the creative work of the students and for creating interest for fa) 

(J) fa) 

W Science. Only 6 % Institutions have Workshop, 10 % have Science Libraries,/^ 

SO ‘ 

^9 and 51 % have Science Clubs, In this Changing World of Education, these fai 

w ij; 

0$ activities cannot be neglected and they are necessary part of the faj 

(¥) fa) 

0(0 curriculum. 


Secondary Education Commission has written, 
w We understand that, in some Universities, definite rules have 
been framed in this behalf and a list of essential equipment needed 
for each subject and for a certain number of students to be taught 
in such subjects has been drawn up. s It is a condition of affiliation 
that the minimum equipment as set down should be made available 
before affiliation can be granted to the Collage.'* ^ 


This principle should also be observed for the Higher Secondary 


Schools. 


9(9 1. Report of the Secondary Education Commission 1952-55, p, 208* (x) 

0(9 0(3 
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Looking into these conditions, many Science teachers have 
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GW 

suggested that some minimum standard should be decided for the recognition ^ 

QW 

of the Institution for the Science Group by the Board of Higher Secondary ^ 
Education, At present all the Higher Secondary Schools are allowed to 
start the Science Group whether they have proper laboratories and staff or 

GW 
GW 
9W 
OW 
GW 

before starting the Science teaching, every Institution, must get recogni- ^ 


not. In the interest of the students and of the country also this 
procedure should no longer continue. It mat be made compulsory that 


tlon from the Board of Higher Secondary Education. Before giving the 
Jiecognition, a Committee should inspect these laboratories and this 
Inspection work should not be formal only, 

(II). Causes for the poor standard of these laboratories - 

i 

It is very necessary to know the causes of e the existing poor 
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standard of these Science laboratories for my Investigation work, I have fcfj 


consulted Principals and experienced Science Teachers for this and I have 
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come to know the following causes for the poor laboratories in the Higher GW 
Secondary Schools !- 

(l). The old High Schools are being converted into the Higher Secondary ^ 
Schools. Now these High Schools have only one laboratory with, very |jjj 
small number of apparatus for all the three subjects. Students of 
the High. School Classes do not have the Practical Examination, in 


these subjects. Thus, well-equipped laboratories are not provided ^jg 


by these High Schools. Students are not allowed to do their 
practical work in these subjects. 


GW 


But, according to the new Higher Secondary Scheme, the 





conditions are changed® Now the Practical Examination in these 
subjects is made compulsory for the students® Out of 150 marks in 
each Science subject, 50 narks are assigned for the practical work® 
Thus, it is compulsory for the Science students to conpletd their 
practical work prescribed by the Board. Now the practical work 
cannot be neglected. All these changes demand that the standard 
of Science laboratories in the Higher Secondary Schools should be 
raised® 

(2) . The Grant given for starting these laboratories is not sufficient. 

They are expected to start all the three laboratories with a small 
sum of Rs. 5,000/- which is next to impossible during these days. 

(3) . No proper Planning is done for these laboratories due to the new 

and inexperienced Science Teachers. They are fresh Graduates or 
Post-Graduates from the Colleges and they are not even trained for 
th© Laboratory work. If they purchase apparatus, they do so, with¬ 
out any Plan for the laboratory and thus the difficulties about 
these laboratories are increasing day by day® 

(4) . The Laboratory Assistants are only Matriculates and they have no 

idea about the organising and managing of these laboratories® Any 
how, they pull on, with their work at the cost of efficiency. 

(5) . All the students,irrespective of their poor results of the previous 

examinations, are allowed to offer the Science subject, in the 
Higher Secondary classes. Thus, number of Science students is 
increasing day by day and higher standard of proper facilities for 
the practical work cannot be provided within limited means. 
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(6) » Generally, the Head of the Institution, is a Non-Science man, and 

there is a lack of cooperation between him and the Science Staff. 
This naturally very much hinders the progress of the Science teach¬ 
ing. 

(7) . Science Teachers are over-burdened and diey do not get sufficient 

time to look after these laboratories. 

(8) . These laboratories are never inspected by the proper authorities or 

by the Inspectors from the Board of Higher Secondary Education. 

Thus, they have no proper checks and the Science Teachers are free 
to neglect their practical work. 

In the following paragraphs and in the chapters to follow, I would 
be trying to find out the proper ways of improving these Science laborato¬ 
ries in the light of the advice, given by the Principals, and experiBnoed 
Science Teachers. 

(III). Necessi ty for the separata Science Block - 

100 percent Science Teachers have suggested that every Institution 
should have separate laboratory for Physics, Chemistry and Biology. Thus 
three laboratories are required in every Institution. Moreover, Dark-room, 
Store-room and Preparation-room are also required for these laboratories. 
Hence, it is convenient to have a separate Science Block having all the 
above rooms. In the old buildings of the Higher Secondary Schools, three 
adjoining rooms may be selected for this purpose. In the new buildings 
to be constructed a proper arrangement of the separate Science Block 
should be kept in view. 
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I am giving a Model of such a Science Block in Figure No. 1, 
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This Science Block has been constructed with a view that 36 students can 
do their Practical work, in each laboratory, at a time* 

floor area required for 56 students is 1152 square feet and 
hence the convenient size of each laboratory may be 40 feet long and 30 
feet broad. 

Figure Ho, 1 shows the positions of all the Science laboratories, 
their Store rooms, Preparation rooms, Froggery, Botanical Garden etc., in 
a separate Science Block. 

This Scheme shows how convenient is it to have all the laboratories; 
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^ and store rooms in one separate Science Block for every Higher Secondary 
School. This Scheme is suggested only for the new construction of 
j?fjj buildings. In the old buildings, those rooms can be selected at one 

/IPy 

corner of the School building. This Scheme of the separate Science Block Bfcj 
is useful for the Science subjects as well a 3 for the other working of the 

Sty 

Institution. Thus, Science students get a calm and quiet atmosphere for 0*5 

{*) 

their practical work, having no disturbance from the other classes. At <36 
the same time, other classes are not disturbed by the harmful gages of the 

0*) 

Chemistry laboratory. Positions of the dark rooms, store room, preparation 1 ^ 

0*5 

room, staff room etc., are very conveniently arranged in this Scheme. 0*5 

86 

( 3*5 

Now, I shall discuss each laboratory, its fittings and the 
necessary furniture for it. ^ 

(ZV )• Different Sc ience Laboratories, their fittings and furniture - |l| 

Position and Area of Chemistry Laboratory - 

A* A 

Figure No, 2 shows the arrangement and fittings of Chemistry 
laboratory, ■‘•ha position of this laboratory needs soma special conaidera- 



Chemistry Laboratory 
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tion das to Its obnoxious fumes produced during the practical work. Hence j^j 
it should be situated at one corner of the Science Block in such a position!* 
that these harmful fUraes will be carried away from and not into the School. 


This arrangement makes it possible to save other classes from these harm¬ 
ful fumes of the Chemistry laboratory, ’The minimum space per student is 

V/»V 

30 square feetj 1 Thus the space required for 36 students should be 1080*? 


[ij 

m 


square feet. Hence the convenient dimensions of the room may be 40 feet 
long and 30 feet broad. 

Practical Benches and their Fittings - 

The dimensions of the Practical Bench may be 12 feet long and 4^ 


work - three on each side. These double benches are very economical. 
Each bench should have a shelf running the whole length in the middle 
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feet wide, with a height of 3 feet. On each bench, 6 students can easily Bt, 

!¥) 


cii 


position. The shelf must be 12 feet long, 8 inches wide and 2 feet high. 

Each shelf should be divided into three parts. Reagent bottles should b© w 

W 

Aj ' 

placed in order in these shelves. Drawers should be fitted in the 
practical tables. Pipe-clay, triangles, wire gauzes, crucible tongs etc. 
can be placed in these drawers. The dimensions of each drawer may be 3 
feet long, 2 feet wide and 4 inohes deep. 

Each Practical table should have 6 drawers, three on each side. 
Beakers, pipettes, burettes and their stands may be placed in cupboards 
of the Practical tables. One small waste box should be fitted in each 
table to hold used filter papers and broken test tubes etc. On each 
Practical bench two sinks should be fixed in the position shown in 
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1. School Laboratory Management by Sutchiffe. p. 4. 
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($j Dia & ram No * 2 by the Symbol ‘S'. Two sinks will be sufficient for all the jjjjg 

(¥) .. i¥) 

Xjg six students - on® one bench, 1 ns size of these sinks may- be lb’^lZ^xS 11 , ^ 

jo! Each Practical bench should have 6 Gas Burners for the students. The jjjg 
fiw '*W 

Kjjg sinks should be provided with wastes water taps wherever possible. All j^g 
Sg 0J0 

Sg Reagent bottles should be labelled properly. ^ 

% 81) 

GW Demonstrat ion Bench - Gff 

GW ’ ~ —— [&) 

ew m 

0^ Demons tration Bench in the Chemistry Laboratory is very necessary. $f») 

GI9 ,• W7 

GW he convenient dimensions of this demonstration bench can b® 9 feet long, [«W 

GW GW 

9W 3 feet wicLe and 3 feet high, •‘■he top should be of 1 inch in thickness. GW 

GW GW 

fiW This bench should be placed on a platform about 9 inches high so that the GW 

fty GW 

GW Science teacher can supervise the students during dorao ns tration. work. GW 

GW GW 

GW Anple space should be provided in front of the demonstration bench to GW 
(jj0 allow the students to gather round it to see the demonstrated experiments. GW 

GW 'GW 

(¥) This bench should be fitted with the cupboards and three drawers. One GW 

m gw 

(¥) sink of size 12 l, xl0 ,, x8" should fi be fixed in the position as shown in GW 

GW GW 

^43 Diagram ho. 2, One Gag burner should also be fitted in this bench. Sinks BW 
(jlj should be provided with water taps. GW 


It is vary necessary to have a separate store and preparation 0W 
room attached to the Chemistry Laboratory as shown in the Diagram ho. 2® GW 

Sa 

Generally, at present, Chemicals, Acids, Salts and other apparatus are -GW 

' 0W 

stored in the Chemistry Laboratory itself. This procedure is very GW 

inconvenient and risky. This also produces a gloomy appearance of the GW 
laboratory. Much space is occupied by these chemicals and apparatus and GW 
moreover, they are not safe there. Chemical balances are also placed in 
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the laboratory itself. This causes more accidents aid breakages in tihe 

i&) 

Chemistry laboratory. These are the present conditions of these laborato- ^ 

pt) 

ries in the Higher Secondary Schools. This should be stopped and separate 
store and preparation rooms should be provided. Some Institutions do jOi 
provide these store rooms as I have visited daring my Investigation work® ^ 

m 

Chemical balances should be placed in this store room so that th© 'f’i 

&) 

balances my be kept free from th© harmful fume 3 and are at a place where 't' 

l>) 

there ig a little traffic®. This store room should have cupboards with OT 
sliding glass doorsand fitted with shelves. Reagent bottles, acids and f! 

\jkj 

other chemicals can be stored in this room. This room should algo have a ^ 
large sink of 2 feet by 2 feet by 1 foot in size. A rack 6 feet long and 
4 inches wide should be arranged in this room for glass tubing and rods. 

Poisonous and inflammable substances as Phosphorous, Sodium, Cynidea etc,, ^ 

,^.1 

should bo placed under look and key® 

Keys belonging to the drawers and cupboards should be placed on a w 
Key-board, fixed on the wall of the Store room at a convenient place. l&l 

0 Jp 

This Key board must have a number of hooks and each hook should bear a 8$ 

tfc) 

number corresponding with that on some one key. This arrangement will ft) 

ft 

gave time and botheration. ft) 

ft! 

,, r&| 

A h<3 Chemistry laboratory should always have at least two ways - ^ 

one in and one out, so that one of them can serve as an emergency exists, 

$ 

in case of fire et£. This laboratory should have electric fittings, if (V) 


possible. 
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In Figure No. 3 - details of Physics laboratory and its 
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furniture are shown. 'Aia size of the laboratory room is 40 feet long and 
30 feet wide. This s£ace will be sufficient for 36 students. On the left 
hand side, workshop, store room, dark room and staff rooms are shown 
attached to the Physics laboratory. 

Practical Tables ~ 


019 

CM 

ik) 

(M 

CM 

CM 

!.¥) 


i v,/ 

(M 

(M 

CM 

(M 

CM 

CM 

(M 

CM 

($) 

CM 

(•f) 

W 

CM 

CM 

(M 

(M 

m 

CM 

w 

(M 

CM 

(M 

CM 

(v) 

(M 

CM 

(M 

CM 

$ 

(M 

(M 

CM 

(M 

CM 

(M 

(M 

CM 

CM 


In the Physics laboratory, generally, long benches are required 
for certain experiments as Metre bridge, optical bench, sonometer etc. 
Hence it is better to have the dimensions of these benches - 20 feet long, 
3 feet wide and 3 feet high, Sinks and Gas Burners are not required on 
each bench as in the case of the Chemistry laboratory. 11 once this labora¬ 
tory should have some common sinks on the wall side as shown in Figure No. 
3. Gas burners are also not required on each bench. Hence some common 
burners should be arranged in this laboratory. Drawers and cupboards are 
also not required for this laboratory. In short, the Practical benches 
should be of single design without shelves, drawers, cupboards etc, 

O ther Fi t bitur a - 

Physics laboratory must have electric fittings because it is 
required for charging the accumulators and for heating water for the 
Experiments in "Heat”, It should have water taps and gag taps but not so 
many as are required for Chemistry laboratory. Dark room should also have 
electric fittings and one sink arrangement, 

The size and other details of Demonstration Table are same as 
those of Chemistry laboratory. 

Store Room and Workshop - 
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This room is very necessary to store a large number of different 
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apparatus in a systematic manner. All those apparatus which are mere 
frequently required should be grouped together at one place for example, 
scales, cork borers, gas jars, beakers, connecting wires etc. 

Other apparatus should be stored in different almirahs. One 
separate almirah should be given for mechanics, heat, light, sound, magne¬ 
tism, electrostatics, current electricity. These almirahs should be 
labelled with a brief indications of its content. 

This room should have dust-proof store cupboards. One should be 
4 feet long, l^t- feet wide and feet deep to hold wheat store's bridge, 
air pump etc* 
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Physical balances should be kept in glass cases. They should have fjt? 
complete weight boxes, i%) 


In workshop, we require side benches - 30 iwches wide along the 
walla of the room, •‘•'ha side benches should b© fitted with drawers and 
cupboards. It should have the necessary tools, drills, files, screw¬ 
drivers, hammers, pliors, saw etc. 

Biolo gy Laboratory - 
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This laboratory should be situated go that it la lighted from the i^j 

north. For this diffused light is mast suitable for microscopic work. ( 

W) 

For this laboratory simple tables, without cupboards and drawers, axe ££) 
required. Dimeslons of each single Practical table must ba 4 feet long, (♦) 
3 feet high and 3 feet wide. Only a few sinks and gas burners are 

required, borne tables should have electric arrays ement so that microscope^ 

W 

can be used in dull weather also. Places for an oven, a still and an 

f *9 

aquarium should be provided. It should have lockers for microscopes. 
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In addition, there should bo a Museum Cupboard and shelves for specimen 
bo b Lies. There should be arrant; eraent for froggery also- There should be 
a small Botanical Garden attached to this laboratory- All these details 
of a Biology Laboratory are shown in Figure No. 4. 
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Present conditions of the Biology Laboratory is very pitiable in 
the Higher Secondary Schools of Madhya B ra <} Qg h t They have no Froggery and 
Botanical Garden for the Practical work. Even they do not have 
sufficient number of students' microscopes for the Practical work. 

Students of IX and X Classes do not have the Practical periods. Thus the 
Practical work is completely neglected. Grant for these laboratories is 
also very poor. 
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In the above paragraphs, I have given the Ideal arrangements. How-(43 

;4j 

ever, some adjustment must be made according to the local circumstances. (4j 

(40 

At many places, we do not have electric power ami hence the laboratories (4 

l4 

cannot have the electric fittings. Similarly, many towns have no water ( 4 ) 

(40 

supply, hence some temporary arrangement should be made for cleaning (40 

143 

purposes. Similarly, only big Higher Secondary Schools can have Gas Plant (43 


arrangement. Small Institutions can use stoves and spirit lamps for 
heating purposes. 


4) 


If the old furniture is available in the School, a proper use can bji 
be made of them by having shelves for the reagent bottles for the Chemistry^) 


Practical tables. But it is very necessary to have a separate laboratory 
for physics, Chemistry and Biology, according to the new Syllabus for 
these subjects. Similarly, three laboratory assistants and three peons 
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are required to maintain these laboratories sep 
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(f( (I). Duties of Laboratory In-ohaxga, Laboratory Assistant and 

(4-) peons. 

(4/ 

( 4 ] 

W Storage of apparatus and chemicals. 


i v*/ 

ty 

( 4 ) 

(4) 

(4) 

(43 

(4) 

V. % 


W (HI). tf&inteu&nce of Stock Registers. 
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,t{ (1^)* How to organise the practical work for the students ? 



(i) U). Daily weather information. 
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(4) (VI)* Decoration of Science laboratories. 
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chapter in. 

UBOKATORY ORatgSmOM AND MaHAGEMKNT . 

(I). Lytles of .Laboratory In-charge, laboratory AgslBtant and Peons - 

itnv&m :r.y Investigation work, I found that moat of the Institutions 


have one cu 


on laboratory for Physics and Chemistry and one for Biology. 
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t*;©!'orally a Benlcrr Science hand is mode In~charge of the laboratorjr. But 4 ) 

,f it in i. ssuvriaii*; fact that ne is not given sufficient free periods to 4 ) 

4* 1 r 4) 

j*' look- after Jh» laboratory work, thus he takes this work as an extra 
|J bur'»n upon hineeif. Hence it is very important to give facilities to the ‘Jj 
Inborn <>xy In-chargo. -he first thing la that there should be a separate (jj 
in-charge for »«aeh laboratory and second important thing is that he should : 
not bo ;lvci. morn than 18 touching periods per week. 

bntie.s of the Labora tory In-charge - 

(1). i»« in ros{X)i.aJbla for the whole working of the laboratory, 

(ft). It is he who has to prepare a list of the requirements for the next 

-jtauuon, In advance. 

(o). Ho is responsible to purchase the apparatus and chemicals of good 

quality and at reasonable cost. 

(4) . So staid arrays the Time-table for the Practical work fob the 

students, 

(5) . So should Bttintain the record of the experiments performed by the 
oludul, with the help of their Science Teachers. 

(6) . He should see that, costly apparatus and poisonous substances are 
under the lock, and keys should be with him. 
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(7) , Ho should @qo that the laboratory assistent and peon do their work 

properly. 

(8) , Ho should maintain Stock Registers for his laboratory, Antry of 

new things and writing off perishable and broken things from the 
Ji.ock ivegister should bo done in time to keep the record upto dale. 

(9) . He should check the stock of the laboratory once a year, 

(10). He should see that all the apparatus under his charge are In the 
proper workiiv, order. 
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dowers of the laboratory In-charge 
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(41 As the laboratory 1 'iv-chsu'ge is a senior and more responsible a- 

14*1 ,4; 

(4< person, he should be given sufficient powers concerning the laboratory. $ 

(4) 4 : 

■4) ul present they have to depend on the mercy of the H©ad of the institution i. 4,1 

(4! '*4*' 

(jfi even for the ordinary matters. dducation Department should frame some 4 ' 

( 4 ) 1*4* 1 

(41 miles for thi a purpose. 

(4) 

14 ] Following dowers are necessary for the In-charge for the proper 

maintenance of the laboratory - 

( 1 ). He should be given full powers to purchase apparatus and chemicals 
from the Recurring Grant fhr his laboratory. At present there is 
much interference from the Principal in this respect and inferior 
quality of apparatus are purchased. 

U). He should be authorised to write off the perishable articles from 
his stock, this will help in the maintaining of the Kecord upto 
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date. At present, broken thirds are not written off for a number of ^ 


years from the Stock Register, 
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4', (S)* He should ba authorised to purchase petty local things as soap, 

4 l 

4] H^tch boxes, candle sticks, towels, kerosene oil etc* Hence an 

■4.3 amount of As. 50 /~ should ba advanced to him for these local 

[41 

4' purchases, 

14’t 

( 4 ), He should be asked to Flan the lime-table for the practical periods.$ 
As ho is in touch with tha laboratory, he knows the condition 
bettor ao tha number of apparatus available and number of students 
to ba kept in one batch etc. 

At present the Time-table is generally framed by a person who is 
not lu the know of tha above-mentioned facts and many difficulties arise 


141 

'A.'. 



ilfi 

E&'j 


\i< 


^ in the actual working. To avoid all these things, he should be asked to 

( 4 1 

( 4 ! frame the Time-table according to tho condition of the laboratory. 


i 4 j 


( 4 ! 


$) 

0W 

^.j 

{£! 


[n short the interferences in the Matters of Science Laboratories pfi 


should be minimised to make the working easier and better. 


W Duties of Laboratory Aealstant 


JAI' 


14 ) 


Laboratory Assistant should be a man of Science and moreover he 


^r) 


should have some training for the laboratory work. He should be a Science ^ 


btO 


t* 


Graduate as many Science Teachers have given their suggestions to me. 

At present, only Matriculates are working as the Laboratory 

OW 

assistants. They cannot maintain the apparatus properly. Hence it is $ 

f*l 

very necessary that only the Science Graduates should be appointed on this j&j 


W post. Of course a handsome salary should be given to them. 

i *3 

The duties of a Laboratory Assistant may be classified as 


($) 

(4) below t- 

(H (l). Arranging the apparatus for individual ejqperiments for students. 

4 4 1 4.' 4 ) £ Hjt £ 4 ) 
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( 2 ) « He should arrange the apparatus for the Demonstrations experiments 

in advance. 

(3) , He should repair the ordinary apparatus with the help of the 

students, 

(4) , He should see to the maintenance of al3_ fittings as gas taps, water 

taps, sinks etc. 

(5) , He should unpack, check and store the new apparatus and chemicals 

on arrival with the help of the laboratory peon. 

( 6 ) , During the holidays, he should inspect the gag plant, water taps, 

etc. He should grease the burettes and gas jars. 

(7) . He should see that all the apparatus are placed in their proper 

place©, 

(«)» Ha should see that the Physical Balances are in the working order, 
(9). He should inform the In-charge about the Laboratory requirements 
in advance, 

( 10 ). H q should keep a proper record of the apparatus issued to the 
students. 

{Xl; • Ho should see that the laboratory is properly locked after the 
school hours. 

(12), He should maintain the record of the broken apparatus properly. 
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GW 

Duties, of Laboratory ,?&qm - 0a) 

f) 

jfiach laboratory should have a separate peon. He should work GW 

W 

if) under the guidance of the In-charge and Laboratory Assistant. At present 
(I some peon is asked to attend to the laboratory work, only for a few hours. $ 
fi) This procedure is hindering the working of laboratory very badly. His GW 

If! ^ 3 

If) duties are given on the next page i w 
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44 4, 4 ,,4,4,4.4 4, 4, 4, 4"4,l 4,4j 4! 4 4, 1 4! 4! 44!4444-4! 4i ft!!ft?4'4,fti44""44 
ft (ft 

a! (I) * ®Hould clean. the floor of the laboratory daily after the school 

hours, 

(2), He should clean the apparatus and test tubes daily, 

(8)* Ho should see that sufficient water is stored for the use of the 
students in advance, 

(4), He should help the Laboratory Assistant in arranging the apparatus 
for experiments. 


(4) 

4) 

4 

4 

l\A\ 


(5), He should grease the glass stopcocks of burettes. 

(II). Htor gti fl of apparatus and chemical s - 

At present, moat of the laboratories have no separate store-room 
for apparatus and chemicals, Out of twenty laboratories visited by me 
only five laboratories have separate store rooms and preparation rooms, 
j^j as the number of alrnirahs available is not sufficient,the apparatus and 

chemicals are stored in the haphazard manner. All the almirahs axe kept 

\4f) 

in the laboratory itself and it gives a very bad looknand much inconve- 

!4J 

nienets is caused during the practical work. It causes more breakages and 

(A] 

ft accident® in thu laboratory. Moreover, much time is wasted in searching 

tfj 

ft for apparatus and chemicals as they are not stored in a systematic way, 

4] 

(4 In order to avoid all these troubles, the following precautions nust be 

4) 

(ii taken while storing the apparatus and chemicals j- 


4, 


4) 

4) 

(4 

ft 

(4) 


W) 

4) 

ft; 


(4) 

(4) 

ft 

‘ft 

m 




First of all, there met be one separate almirah for the apparatus jjjjj 

(4 

ft of general properties, heat, light, sound, magnetism, electricity eto. A ^ 

4) ft 

ft list of the apparatus contained by one particular almirah should be pasted ft 
(ft Ati 

jjjj on the almirah itself. In the Physics Laboratory, many apparatus as 

ft metre bridge, potentiometer, sonometer etc., can be left fitted on the 

ft (4) 

ft 4 ft ft ftftft 
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(4j .T»> 

gj benches where they will be used. Every similar piece of apparatus should $ 


M 


J bo Stored in the same place a s beakers, flask, corks, glass tubing etc. 

c 

In chemistry laboratory much time and trouble is saved by 


(fi 

|41 

it: 

i$] 

i^j 

(4) 

It! 

14; 

.*) 

w\ 

f Jd 


!4l 




arranging the salts and chemicals in the alphabetical order. These things 
should not be stored at places out of reach, without the UBe of chairs® 
iliia can save serious accidents in the laboratory. Poisonous substances 
should be kept under the lock and. key. Deliquescent, hygroscopic and 
efflorescent substances should be stored in well-stoppered bottles. 

Special care should b© taken in storing sodium and Phosphorous. 

For XI Glass, feet tubes, burette, pippete, flasks, beakers etc®, 
should be given to individual atudonts. They should be asked to keep 
vhose upt*namo under lock and key. This will give a clear account for 
the breakages of apparatus at the end of the Session. Hence it would 
i'acij i;r. to the realisation of fines from the students for breakages® 

.•lorcover, it would save us from daily issuing and collecting work for 

jr-Tv*- 

those apparatus, A list of all these apparatus contained in the almirahs t] 

14) 

or cupboards should be pasted on them. All the bottles of chemicals and ¥1 
salts should be labelled properly. 

Broken glassware, and broken apparatus should be stored in one 


(4) 


W:j 


¥3 

( 4 ) 


¥) 


l4) 

¥) 


00 


‘V I 

(4) separate wooden box. 

; 4 ] 

( 4 / 

Maintenance of Stock registers - 

(4) 

(45 nt present, many laboratories have only one stock register, 

(41 

143 chemicals and apparatus are entered in them datewise. Hence it is very 

(41 

¥3 difficult to have a claar idea about the balance of chemicals, of salts, 

(4) 

4) whenever desired, Ms procedure is very defective. M. Same substance 

(4) 

14 ) .... __ . 

4) 43 4.4) 4/454 > . 43,4.4.4,4“.-^ 


(4 


¥3 

m 

m 




(to) 

'4f\ 

[4\ 

ifj 

(4) 

to 

to 

to 

(to 

to' 

<41 


for example sulphuric acid is record®! at five or aix places in the same 
stock register and on© cannot get any idea about the substance in stock. 

:ioncu, it is better to have separate stock registers for the 
pelisuable and non-perishable substances. One page wist be given to each 
item, iho details of the stock register should be as under *- 


to 

to 

to 

to 

to 

to 

to 

to 

to 

to 


ito 

(to 
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(to 

to 

ito 

(to! 

(to; 

(to! 

(to! 

(to! 

to 

(to! 

to 

toj 

to 

to 

to* 

to! 


(1) . Date of receiving the apparatus or chemical, 

(2) . llama of the Company supplying it, 

(5) . Hill No, 

(4), Coot of the apparatus, 

(ti). Number or quantity received, 

(6) , .signature of the Laboratory In-chaige. 

(7) , Number of apparatus broken or quantity of chemicals used up with 

date. 

(8) . Balance left, 

(9) . bate of checking the stock, 

(lQ)» Signature of the laboratory In-charge. 


to 


to 

to) 

to) 

to) 

to) 

to) 

(to 

to) 

to 

to) 

to) 

to) 

to) 

ito 

to) 

to) 


to! 

(to 

to) 

!♦) 

to) 

to) 


to) 


If the record is maintained in the above tabular form, much 
botheration would be saved, at the time of the stock checking. 

Moreover, it is necessary to have one Register for breakages. 
This mist contain information as about the date, name of the apparatus 


:) 


4} broken, name of the student who broke it, amount realised as a fine, and 

to) 

to) how this amount is disposed off.etc, 

(to) 
to) 

(4) v/e should also maintain an Issue Register to keep the proper 

to) 

to) record of the things issued. This would enable us to realise the 

(to) 




4) 


apparatus from the concerned person. 

If all these Kegisters are maintained properly and regularly. 


pri 

jyj there would be no darker of missing any apparatus from the Laboratory. 

(4) 

I*) Moreover, the Laboratory In-charge would be saved from many botherations, 

(♦1 

(4) 

i^j (,1V). How to Organise the Practical Work for the Students - 


First of all the batches of the students should be formed according 


fa) 


( 4 ) 


to the space in the laboratory and, number of experiments available in the $ 




laboratory. In Physics, two students can be placed in the same Group. In y 


(>; 


Chemistry and biology labors tony, individual experiment should be given. 
Allocation of hxuerjroenta - 

We can profitably us© the University Laboratory Method of alloca¬ 


14) 

Bfc) 

£4] 

fa! 




i'4) 


ting different experiments to different pupils, working singly or in pairs, fa 

fa} 

A Kota ijystea should be used. The teacher in-charge of the practical work j4] 
should maintain this record as given in the Table below. A large sheet of ‘4) 
paper should be divided in the horizontal and vertical columns as shown in ^ 
the given Table, Ham© of the experiments should b© written in the 
horizontal columns and names of the students should be written in the 
vertical columns. When an experiment Is allotted to a student, the ^ 

teacher should put a dash in the appropriate space, and when it has been j$j 

completed he should cross the dash. This Table can give a clear idea of v-, 

the work, done by the students and the experiments that can be allotted to W 

J\ »A 

the other students. This Table should be bung on the wall at some proper 


'.IT} 

14) place. This Table will create much interest and- a sense of competition 


(4) 

14) 

(4) 

i,4) 

(4) 


among the student-community to complete the experiments. 


Our Table Ho. 1 on the next page shows all these details clearly. 
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Preparation,...for .the dxp erimeqt - 

It is bettor to have a typed copy with each experiment about the 


) ^thort, Obnorvatirtno to be taken, Calculation and Precautions etc. This 

(4) 

( 4 -) ‘ wtch time, in the beginning, bub it would be a permanent thing 

(41 

( 4 - kb© laboratory. Inis would give a very helpful guidance to the 


[♦« 

^4/ 


students and they would not run to the teachers for small thing every 
moment. Hence the teacher's burden would be much reduced by the following 
of this procedure. 


t 

4) 

m 

m 

m 

34) 

34) 

(4) 

m 

94) 

Cfi 

94) 

(4) 

4 

'94 

(4) 

! 4) 


(4 


Ail th© necessary apparatus should be collected on the prescribed 

j fable for the concerned experiment. Students should be asked to check the 

\ 

{ *W>ax , Atua anxi report to the Laboratory Assistant according to the list. of 


;4) 


In the end, each student should report to the teacher about their 


for th© next turn. 


14! 


(4) 


4) 

;4) 

results of the experiments and the teacher should allot the new experiment ^ 

i4' 
94 
04) 

I visited twenty laboratories and found that no proper and ( 4 ) 

34) 

syatei».\tic record is maintained anywhere about the experimental work of the 34 

34 

a did ants. Only the Note Books of the student can give some idea about the £4) 

04 ) 

number of experiments completed by the student. The above precautions and 14) 


■j procedure are very necessary for keeping an upto date record about the 

(4) 

| 4 j experimental work of the students. They are also useful at the time of 

(4) 

Inspection by the Authorities. They would also give to the students an 

(4) 

(40 idea as to how nary experiments are yet to be completed. They would also 

!4j 

(41 be useful for the Science teachers. 

(41 

14) 00. N ot j p ^ Bsas&j &L W Wrafete a - 

(4) 

fig Informations about the daily weather of the local place are very 

m 


^ __ __ 

4 M 4) 414)t ,41 4414)4)4) 414,4) 4)1414-4414 
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( 4 ) 8 $ 

(5*1 essential for all. Students should know about the weather of their local jvj 
j^j place, This work can b© done easily by the Science students as they have jj^j 
j^j proper ©(julpmants as maximum - minimum thermometer s barometer, rain gauge j^i 
j^j etc., in their laboratory, 

( 4-1 (^0 

(4! But it is a surprising fact that no Institution cares to maintain 6*1 

'*») 8*1 

14; anti notify those informations, I have not found this practice in any one 8 *j 

14' [&) 

(41 of the Institutions that X visited. 6*1 

14 ) ( 4 ) 

141 , 6*y 

One General Notice Board should be prepared for this purpose. 

] _ 6*) 

ijL,', Students of XI class should be asked to write the following information on '&) 

(4j k) 

(At tills Notice Board daily by turns. It should have the following details p&) 


1, Maxim* temperature. 


2. Pressure. 


Minimum temperature. 
Time. _ . 


b. Humidity in air. , _. 

4, rainfall._ 

5. Total naInfall during the year. 


(4] dome imfwrtant event concerning Science should also be written on 

(4"! 

; 4) this Notice Board, Cuttings from the Newspapers and Magazines should be ^ 

!4) ^ 

(41 pasted on this Board. |¥) 

J4j y 

||j this procedure will help in a increasing the General Knowledge of j|j 

|Jj the students. Students will take interest in doing this work and this |jjj 
14] would produce a. very useful activity of the School curriculum. (¥) 
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I found during my visits to the Science Laboratories that some 
of them were wall-decorated. Photos of the Scientists were hung on the 
walls of the laboratories. X also found Charts of Physics and Chemistry 
in soma of the laboratories. But these Charts were purchased from the 


!&) 

&) 

0*0 

$) 

if) 

(#) 


market, /ery few laboratories have the charts prepared by their students® 

Cf) 

Science-teaching should make the students to do some creative work them- 1$ 


selves. Theoretical vrark alone, is not sufficient. 


(*j 

AaA 


I propose that students should be asked to prepare the charts 
themselves. Worthy ami useful charts should be hung in the Science 
Laboratories. This activity can bo encouraged among the students by 
giving them mark® assigned for activities for the examination. Students 
will learn many important facts in preparing these charts. Thus, hand- 


fiw 

ft) 

£5*0 

(&) 

ft) 

ft 

ft 


prepared charts axe more useful than the printed ones. 

X haw made it compulsory for each Science student of my class, 
prepare at least five charts during each Session. 



(*) 

(4*' 


(■4) 



k t present, laboratory rooms are also used as store rooms in the 
higher Secondary Schools, Hence they produce very ugly picture. It is 
very necessary to keep the laboratories vall-axrang ed and decorated. 
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(5). Economy in the Laboratory. 

(4) , Repairs of the Apparatus. 

(5) . Recurring and Non-Recurring Grants for the Laboratory. 

(6) , Scheme for purchasing the apparatus and chemicals. 
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CHAPTER IV . 

FiiOBLIilMd OF SCllgNGjel LABQtdl TORIES IM HIGHER SECONDARY 


fO 


(V) 

If) 


SCHOOLS. 


'♦! (1). Discipline In the Laboratory - 


I4i 
(f! 
(4-i 


w 

GW 

GW 


GW 


(4* \ 


It is very essential to maintain the proper discipline in the 
laboratories, from two points of view. Firstly, it will minimise the 
laboratory accidents and secondly the students would be able to work 
better. They would ba able to complete their experiments in time and more-(#>, 
over pood discipline in the laboratory would help them in getting correct 


(f) 


if) 


!f. results of their experiments. 


(fj 


!fi 


after consulting many Senior and experienced Science teachers, I 
have come to the conclusions that the following Rules should be observed 
in the Laboratory j- 

(1). Students should be asked to stand in a line outside, before entering 


GW 

if] 

GW 


GW 

If) 

if) 

(¥) 

f) 
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if * 

w 

ifi 
% i 

if j 

if) 

if) 


if) 

if) 

if) 
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If) 

(¥i 

ff) 

if] 
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the laboratory, Than they should be allowed to enter the laboratory^ 
one by one. They should be guided by the Science teacher to go to ^ 


their proper places for their experimental work. 

(2) . Science teacher should sea that all the necessary apparatus are 

placed on the Practical ^ench and that they are in the working 
order. 

(3) . Students should not be allowed to borrow apparatus from other 

students, If they need any apparatus, they should inform the 
toucher. 


(f) 


(f) 

ifi 

r 
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(4), Breakages should be reported at once to the Teacher in-charge. 

(i)„ Jhttn the Practical periods are over, all apparatus must be cleaned 
and kept in their places properly. 

(6). water, gas, electricity ausfc not be wasted by the students. 

(?)» dindents should consult their teacher in-charge, when they need 
solan help, fnay should not talk among themselves, 

(B). No student should be allowed to enter the store-room or the 

preparation room, 

(y), &tudents should not bo allowed, to leave their seats before comple¬ 
ting, their experiments. 

(10), JtudentQ should get sufficient time to complete their experiments. 
( Ll), Any student not obeying these Aulas should not be allowed to work 
In the laboratory. 



•$) 

t&) 

G$r) 

ft.) 

ft) 

ft) 

ft) 

ft) 

ft) 

ft) 

ft) 

(ft 

ft) 

ftj 
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■ft. 1 

ft 
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04*’; 
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the above Holes would help In maintaining the proper discipline in 
the Laboratory during the Practical work. Students would learn good 
habits and manners also, •‘•hoy would be able to complete more work in the 
name time, if a proper discipline la maintained in the laboratory. 


ft) 

ft' 

ftj 

ft) 

ft) 

(¥3 
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ft) 

04*) 


(II) • teiiltntgjj^t^ - 


V V 

ft) 


Daring my Investigation work, I came to know about many accident ft) 

ft) 

cases occuring in the laboratory. One teacher informed me that one studentft) 
waa trying to insert a glass tube in the hole of a rubber cork and the 
tube suddenly broke and his hand was badly injured. Other gentleman repor¬ 
ted that on© student got his eyes burnt while he wag opening the cork of 


ft) 

a bottle of strong liquor Ammonia. Phosphorous burns are very common in. ft) 

. ft) 

the laboratories, Explosion of the mixture of Hydrogen gas and air are 
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Jj also reported by some Science students. Cuts from the glass tubes and $ 

{ nSf) 

y tu0ts mbQ3 kleo ver / coman accidents. There are also reports from 

time to tiro© that may students get burns from strong acids due to their 


(♦! 


m 


( 4 ;) 

f jO 


4 

(4] 

14 ] 
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curoluajness. 


I#) 

t’fr) 


L$) 

f 

woaatlmes the results of these experiments are very harmful. One 

» 

case war, report! to me during my Investigation work that one girl student (4*j 
got her eyes ljurat during the Chemistry Practical work. Unfortunately, 
no first aid treatment could be giyen to her as a result of which she 


!♦] lost, nor ©yea after a f oW days. Hence it is very necessary to take 

( 4 ) y 

1.4-j of these accidents. 


care 
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H Prevu»tiou is always better than cure". Hence, an precautions 
to avoid accidents in the laboratory should be taken.dome periods should 
be devoted in training the students for bending glass tubings and for 
inserting glass tubes In corks etc. Tney should be warned against all jf.; 

careless handlings of strong acids, phosphorous, sodium etc® Students (f) 

(4-) 

should not be allowed to taste anything without the permission of the f-fj 

jfcl 

toa.har. Tney should take special precaution while handling inflammable M 

!%j 

cubebuncos aa petrol, spirit, carbon disulphide eto. 

wren after talcing all these precautions, accidents do occur in jjjjj 

the laboratories, %nce, we should be prepared to face these accidents. j^j 

Each laboratory mist have a ‘First Aid Box’ and a Fire Extinguisher, jjj| 

Science teacher must be trained for the First Aid Treatment. After j\j| 

giving the First Aid Treatment, serious and doubtful cases should be sent 1 
to the nearest Doctor. Science teacher must be present on the spot when ^ 
the students perform some dangerous experiments. These precautions would 


4.4,4 4* 4,4,4 ^ ^ 





uch help In minimising the number of accidents In the laboratory, The OH 

fijf) 

Science teach or will be able to avoid mny complicated ca s a e in which the OH 

AfrJ 

euffuror or nio people like to fee-go to the Court of Law or claim dansiges, OH 

& 

ate. by taking the above precautions. 

OH 

(XXX). jeo mm? in ths Labo ratory - pH 


ocience ia the raost costly of all school subjects. Vce the 
.iCittncu juachars Mist take special care for the economy measures in the 
labor. 1 ", torley. .-hen uvnvey can be saved by taking proper steps for such 
economy Aohsuroa in the laboratories. This money can be utilised better 

in bn.yin; other apparatus. 

First of all, costly and delicate apparatus should be handled with 
groat cars and caution. The price of the costly chemicals as Mercury, 
Potassium Iodide etc., should be mentioned on the bottles containing them 
to give the idea of their coats to the students. Thus the students would 
not minus© them. Students should be warned to handle carefully the 
delicate apuuratus as thermometers, resistance boxes, ammeters, galvano¬ 
meters etc. Any apparatus requiring special care must be marked 
accordingly. 






m 

f*H 

BH 

OH 

m 

OH 

m 

m 

8H 

m 

ch 

pH 

i3H 

OH 


.lore attention should be paid towards the quality of apparatus w 
while purchasing them. Glassware of good quality should be purchased. 

Thus, there will be lass breakages of test tubes, beakers, flasks etc, 
i'nose test tubes whose bottoms are broken should not be thrown away. The 
students can seal their bottoms again and thus they can be used again. 

$ 

Gas, water and electricity should not be wasted. Students diould ^ 
be aok©d to use these economically. Similarly distilled water should not 


m 
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(4) 

4/ 


be used where tap water can serve the purpose. Science teachers should 6H 


[#■) 

3fc) 


14 


: * b * “ ml>arX relr ' »»*« •» it <*» be used as distilled water. 

'jf'J 

S 3imil£iri y ils,u watur can be prepared easily in the laboratory and it should $ 
' ' (_^h 

not bo purchased from the market. Wastage of chemicals and salts should be -*) 

tf) 

chocked, ' aruless handing of apparatus should be stopped. Filter papers ^ 

0) 

should not be misused by the students. {#) 






If a li' tie earn is taken by the Science teachers in the Laboratory,^) 


:♦; alch mM 7 ctlIi ho saved. Unnecessary chemicals and apparatus should not 

4 bo pUi chased ior the laboratory, Dr oak kg hq of apparatus should be mini- 

<4* 

*/ raised. wonso fine aw at be realised from the students for the breakages. 
(#. This will m'.ke the students to be more careful in the laboratory. 


'4! 


tn). t t»pairt> of the apparatus 


14 ) 

i¥j 

'■$} 

$0 

l¥' 

} jv\y 

&) 

6*0 

ft) 


iftj 


ft) 


During u^y Investigation work, I found that the laboratories are 
full of broken apparatus. A large number of apparatus are lying out of 

order arid every year new apparatus are purchased in their place. Ordinary .. 

(ft) 

th'ngo can be retired by the Laboratory Assistant with the help of the 'ft 
deitiuro students under the guidance of the Science teachers. I have found ft 

ft) 

that mag nn toasters, aaimeters, galvanometers are lying in unworkable condi- ftj 

ft) 
ft) 


tion even for want of ordinary repairs. 

Of course, some apparatus need specialist for their repairs. 


(%.'] don oral] y no monoy is sanctioned for the repair work, for the laboratory. 

If-] 

(*) On the other hand, repairs are very necessary innthe Science laboratories. 

|4) 

(4} Audit wiles mat be made more liberal in this respect and the Science 

(4) 

(4) teachers should be given powers to spend money on the repairs' work. 

ft) 

I am sure, apparatus of lacs of rupees are lying in broken condi- 


ft) 

m 


ft) 


_ __ _ __ __ 

4.*^'^, ^‘4. 4 4'♦*'4’ft)ft! 1 ft)ft)ft)lft)lft)ft)ft-ftft)ft)ft)ft ft).ft)ft)ft)ft)ftft '4]•4.ft J ft) 




J ti0n ‘ 1 ***** th ® Angers of some Connies to start a new Depart- 

4 mni ' ior rf, pAir worfc °- theco Scientific apparatus. At present, no 
; t; *oop**9 attention to the repairs of old and broken apparatus, 

♦ Durl1 ^ initiation work, I found that Fortins barometers are not 

,4 givint, collect reading ao air has entered in them. Physical balances are 

^ 1 

,4 ou ' 0 oiv-ar aa they have been not repaired and oiled, since a long 

’4 tisfty, "nu Laboratory assistant should devote some time for the repairing 

14- 

^ work on “ho holiday??, 

(4! 

;t> ( v )« 4a£^£.rl atLA»d. Non-Recurring Grant s - 
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!4| 

'4* 

(4 , 'i 

(4) 

(4) 

14] 

(¥) 

I*! 
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1*1 
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»; 

r 4* 

f*5 

:,41 

(4) 
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o4) 

8*) 
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£4"' 

of) 

r*) 

BW 


At present, there is no definite policy iri this reBpect, First 
of ali i.he authorities should take care to soe that all the Hjg W 
dec Tulary iJcisoolc do not start Science classes without having well- 
equipped la bora tori©®, Separate Grant for each type of laboratory should 
bo given when the new laboratories are started in the higher Secondary 
Schools. After consulting Science teachers and the Prospectus of the 
di G hnr Secondary Claecoo, I hair© come to the conclusion that an amount 
of us, 10,000/- is necessary for establishing new laboratories for 

0K) 

idiyeico and Chemistry. Thus, an amount of Rs. 10,000/- will be required (^j 

(*] 

to start a laborstory for physics and Chemistry for 100 students, This 
amount may be increased accordingly, if the number of Science students 
is greater, a Biology Laboratory requires Rs. 20,000/- as Botanical 
Garden awl Friggery are algo necessary for this laboratory. These 
amounts cover both the Recurring and Non-Recurring expenses. 

At present, I have found that there is no Scheme for sanctioning jj* 
Recurring Grant for the Science Laboratories. Higher Secondary Schools 
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o! thu cl idea are given .nor« Grants while District Schools 


are neglected. 


9 


There should be ooao Uniform Policy in this respect. A Grant should be 

yw 

sanctioned according to the number of Science students. Thus for a total 

If] 

of 100 Science students - an amount of As. l,QOO/~ should be given as a 

(41 

Recurring Grant to the Physics Laboratory. A Chemistry Laboratory needs ^ 

(41 

more money a« the substances used in the Chemistry Laboratory, cannot j^j 
be recovers*. gor.oru;iy. Hence, an amount of Rs. 3,000/- should be granted $ 
for the ' houiatry Laboratory, These Grants should be increased according jjj 
to the number of the students. An additional grant of Rs. $00/- should be ^ 


given to each laboratory for each additional 50 students. One point 
should be mna clear that the total number of Science students Includes 


4) 

4) 

4) 


students of IX, X and, XI classes, A Biology Laboratory requires 

no. V"u/~ par year a 3 a Recurring Grant. This laboratory has to main- ?( 


'4-; 

(4,’ 

4j 


TO 

4) 


Uiin the botanical Garden and the Froggery for the Practical work. 

I have received Reports that in some of Institutions only 
ho. 200/- arc given for the purchases. How is it possible to meet all 
the (Mpenaos of the laboratories within this small amount ? Some 
Principals use this laboratory grant for some other purposes as In the 
buying of Safe, furniture, etc. The Government should sanction separate 

TO 

uranto for the defence Laboratories and this amount should be spent on 4 
the Laboratory purchases only. Principals should not be allowed to 
purchase other equipments for the Institution from this Grant. This Grantj4j 
should be given directly to the Laboratory In-charge and there should be jjj 

ton interference of the Principals in this respect. ^ 

(VI). Scheme for the Purchasing Apparatus and Ch emicals - &j 

4 


At 


apparatus and chemicals are purchased through the 


*%'♦, ♦; ♦; +; 4 ; WM £ £ £ 44.4 44 4 '. 44444 ¥■ 




Tfl , 

f principals, ill® Principal places the orders to the Firm he likes. This 0$ 

f procedure for the purchases for the laboratories is most defective. f) 

'4' * Git) 

4\ Morally tho apparatus and the chemicals of poor quality axe supplied at &) 

V; « , , (f) 

f l ' m prices, Thus I have found great dissatisfaction a^ng the f) 

>4’ f) 

>4, Science tochers in this respect. 


‘ho first Important point is that the Science Teachers should have f) 


f 

141 

f 

f 


f 
If 
f • 
>j 


If! 

If 

f 


f I 


f; 


if 


if 

if 

f 

If 

if 


complete Freedom about the laboratory purchases. The Science Teachers 
siiould »4e a Hot of those things wnlch are not available in the labora¬ 
tory, they should also Bake an estimate about the quantity of these 
materials that would bo required next year. They must invite quotations 
iron at leant three or four Firms of repute for these materials, 

k jt ureh&co Committee should be formed consisting of at least 
•hrno Senior Science teachers, They should first compare the rates and 
t-hen place the Orders to the deserving Firms. 

One point should b© remembered ih this respect - that other 
condition® ae the packing charges, income-tax, transportation charges etc.g^' 
should also he kept in view, while comparing the rates. All the details 

if) 

about the apparatus should b© made clear. Tirae-limit for the supply of 


if) 

(f) 

f) 

(f 

f) 

fi 

fj 

f) 

fi 

Gf 

if) 
ifj 
f) 


f) 




if) 


materials should b© given to the Firms. 

On receiving the materials, they should b© checked and compared 
with the invoice. Any breakages of the apparatus should be reported at 

once to tho Firm, 

All the apparatus and chemicals should be entered in the Stock 
;iotere. 
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(♦) 

if) 

>3 

14.’i 
if) 
tt) 

jf; 
If! 

if' 

if.; 



Only theUow rates* should not be the criteria for placid the 
orders, quality of the apparatus and chendcals should be considered, 

and Juried seriously. The furcteee Committee should have full powers for 

placing tM orders, There should b© no interference from the -Principals 
or the Clerk concerned* 


^ dclor.cc Veiichern should keep in view the recurring grant sane 

)Jj tloned for the aurctesas and in no c&se the amount should go above 

the amount of the sanctioned grant. 
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CHAPT@ y. 


OO-OTmaaiLWi AC/J 


SCIENCE 


(I). 3d 

\ J UWxWt-K 


'♦] Troa the data collected for my Investigation work, I came to know $ 

If I’T) 

^ that only 10 % institutions hav© separate Science Libraries. Generally. $ 

;f; (4) 

fi! Institutions have one General Library. This General Library has a very 

{♦} poor stock of the Science books. Moreover, students do not get sufficient $ 

(4: yw 

$ time and facilities for getting the books from this General Library, as ft 

$;> there io only one Librarian and the numb©» of the students is very large, 

(*) 

(4) Ga: 

| 4 | Good institutions have separate Science Libraries. A Science {$) 

(4) fig 

( 4 ; Library can be -ore useful to the Science students and Science Teachers. .♦) 

Si @ 

j^j This Library must have standard text books and. advanced Reference books. tJJ 

If’ ft 

( 4 > A Subject-wise Library should be maintained. It should contain books on W 

Aa \ 

th® History of Science* Life history of Prominent Scientists etc. It 

I 4 j should also contain sows books useful for the Exhibition purposes. It fig 

14) S 

( 4 \ should nave bo-oka of subjects like ’What to look for 1 , ‘How to make* and vjjj 

*WJmt to do 1 * Bmi&m euch types of books, it mist also Have books on l j 

!4) ‘Simple Science', ‘Wonders of Science' etc. Additional Text Books and Sj 

w * 3 

(4) University Text Books should be purchased for this Libary for reference 


(4) purposes and for the general reeding. jwj 

(41 M 

14) Finally, it ought to have a good number of Scientific Periodicals ^ 

W and Journal®. @4) 

w m 

[ 4 ] This Library should be managed with the help of Laboratory (ft 

jft Assistant and Senior Science students. Students should have free approach (jjj| 





, , TO 

hand-mads apparatus. Soros students can daroonstrate interestlm experiments.* 

w 

Biology students can collect the data about the local flora and j&j 

fauna. '4©y can collect Observations of the Results of the attests to ($) 

grow the Plants in various soils and under different conditions. ^3 

l&) 

Cinoroa 3how and Slides show can also be arranged for the students. j^j 
They can also publish the Science Magazines. $ 


All these activities of the Science Club can make the Science ($) 

8*5 

tea clung more fruitful and interesting, These activities can stlmu] ate 9*3 

!*) 

the uupUs* participation and initiative in the learning of Science in its ^ 

$9 

real sense,. Properly organised Science clubs will raise the standard of TO 

TO 

the Science Instruction in the Schools. 6*5 

&3 

(*) 

(in), rfarisatea - 3*3 


Though the Laboratories have sufficient tools for the workshop, 
yet the students do not use these tools for the simple repair work of 
their daily life. Hence, it is better bo arrange a system tic workshop in 


£&; 

fit*; 

'Vk\ 


8*9 


8*t) 


a separate room for the students. Students should have a free approach to ^ 


this workshop for their work. 

Facilities and apparatus should be provided for electroplating, 
photography, soap-making, ink and candle-making etc. Studenbs should be 
given training in the electric repairs. They should be trained to repair 



their cyoles, stores, fountain-pens, pun^s etc. As these things are very 
common now a days and the students pay much even for the small repair--, : 
work in the market, the Science students should be able to repair these 
things. Some Specialist my be called to train the students for these 
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♦, 4,(4, 40 ♦ ♦, ♦ ♦ 4*' ♦:! tW 4 4^44^ < 

S GW 

4) students have reported that they do not get nwnay from the Institution for GW 
(tj Fapwlns twos a for this ambition. Only 27 % students have repented M 


^ "ijT ^ 

(♦1 thafe they P^ared something for this Exhibition. This number is certainly $ 

/jO i\iA 

very ppor. Moreover, the students have &IM also reported that they do not (&j 


(4) 

( 4 ) g 0t an J encouragement for this Exhibition even in the form of marka prea- 

4) 

(4) cribed .tor their School work by the hoard of Examination* 

(♦; 

|^| Hence, the students should be encouraged to take part in these 

j*j activities by giving them marks from their scheduled School marks for the 
(Xj worii allotted there, uenerally, the students are very much interested In 


GW 

Gw 

GW 

GW 

GW 

GW 

GW 

GW 

GW 

GW 

GW 

ew 


(4) 


the Experiments and Models of Science, Dangerous experiments must "be left 


ew 


•A' 


out. Even the la ay dtft and the dull students would like to take part in 
"i ix- 

, ,>3 

,j these activities provided they are motivated by the Science Teachers, They 

should also be given Prizes for their excellent work. j^) 

gw 

Science Teachers can give books on experiments and models to the GW 
students from the Science Library and, the students may be asked to prepare 

8W 

things with their help. Any how they would manage to do something for this 
Exhibition, A Committee of the Senior Students should be formed to organised 

i^i 

(#3 this Exhibition and the Science Teaohers oan guide the students only. 

!W) 

!_4) The Principal can glye at least an amount of Rs. 200/- for this Exhibition 

GW 

GW work, 

w 

There are many advantages of these Exhibitions. Parents and 
friends would pay a visit to the Institution and they would be able to see $0 

f¥) GW 

0W what their a indents have done in the school. The students would also get a GW 

(41 - GW 

(^] real joy for doing some creative work. They would thus learn many things GW 
GW by such an .Exhibition work. They would realise the value of their manual PW 

(¥} SS 

W 4 


(4) 

m 

(4 
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m?s attention towards th 


ese 




i4) 


a j Lvi os ^vd an tntex i e#&irjg ^ 
rfU ‘^' 7f ' r '* : ^* v " *>Ci-u^y an important pl&co in the ^ 

fto’riaui i-i rtf * 4 ir^ii* .Aviary f/iun«iion. Only th» l 3 cl«»oo Teachers 

vWl M,A -’ , ' 4 *‘ IW '' 8Uu ' { ^-***‘ to ih*s tontituiion, Of course, $ 

ifiuy #3 1 , 1 , at*?" t/» fclV'j soc® ?A*j nrki ©nargy for these aetivltisa, but $ 

may w*U < eru»li,I> '«<t token the oclwnuo Teaching in India. Good and ,' 4 ) 

vhi-b,ia^,n sGniHuto would bo ©reduced with the heap of such activities»§) 

t ‘\4i\ 

i no?,h',n*_*U So. 9 - chows a Modal of the apparatus for the 

rmutfu-'jMfv of jwrtphirlo acid by contact process. This Model is 

pfopM'o-J fro 1 * cotton only. 

' -to ilndol was placer! in the Science inhibition. in the Maha- 
jiaJwMa, d.KWto* Different Institutions took part in that Science 
sonU»ttloa. tinny plttcod may Models, Charts etc., in that Exhibition. 

"lwtt > tvo a to* ton ta won the ¥i r « h fdH**, They ^rVed hard for this Model 
and their work wag glvou the duo credit. 

Such typos of activities can bo encouraged only if the Science 
Teiiyhcry inks proper Intercut awl show q»re enthusiasm in their work. 

*tu g»'J i‘K 4 l ; rdfiiro thuir guidance and they need encouragement from 
■h-vra to‘ ucuo typos of activities, / 
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ly&l 


It' t«o ,,cic»w;e Tsttohoru got sufficient time and proper 
f*M 51 H 1 .’ to-iy wv.ad snscoureg© Buck activities in th® Higher Secondary 
atou/onto, .to? e.U*ntlou ofcould b© givsn to these activities. At ^ 
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^ ■§* 4* 4, '4,4 <#* 4- 4 4- ♦ 4 4 1, # i ♦ 4-14 4, 4 

present, 65 % Institutions arrange the 
Institution should arrange the Science 
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Science Exhibitions. Bach (^) 
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Bachibitlon at least once a year® i&) 
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c &iptis vi . 

M%lMm0Ji _0QM.0U?3IQN3 AHI> SUGGESTIONS. 


U/. Interpretation of Data. 

II/. Conclusions anil Suggestions, 

(1J. Minima® Standard for the Science Laboratories in 
the Higher Secondary Schools* 

(2j. Kecarring and Non-Hacurring Expenses for these 


w 

($1 

(♦) 

[♦I 

!♦! 

(♦) 

if, 


Science Laboratories, 

(3), The Necessity of Special Type of Training Courses 
for the Science Teachers in the Training Colleges, 
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'4 

14 
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> (I). 

14 
14 
'4 

’4 Visits aivl Interviews, Two Kinds of questionnaires were circulated for 

4 

If knowing the existing condition of these Science Laboratories in the 

j-f' 

'4 Higher a.icn:«iar/ School®, *uajtiaruwlrea Part 'A 1 were circulated among 

(4) 

|4’ Soierwie ea-nero and Lecturers in the Higher Secondary Schools, 

(♦; 

(4 ^ueJiionnairca sari *«' wore sent to the Science atudents of XI Class, 

f4 

14' Kiwbera of nespo mm received are given below In Table No, II. 
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14 netur ns of .questionnaires, 
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f 4TI.0N t CON CLUSIONS AND SUGGiiSTTONS 

-■» «w>n■ "***'**» «»wi»ii, w irB»i i|i i ■ i wHa 

In toru rotatlo^ of Data - 

5*01 ry InvoyatLon work ny Sources of Data are ^questionnaires^ 
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^sesMortnairea.) No, of Responses Jttespon-) Total ) % of the 

No, )questionn- ) received )ses re-) No, of )reaponsea 04) 

)airos sent,) In the )ceived )responses)received, 643 
) )lst attempt) after)reoeived, ) 64) 

) j ^reminder). ( J<4) 
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2, '3. » 4. ' 5, ' 6. ' 7, 

* m ** — — — ************ „wi, ****** — ** ** *****X* ******* — — — — — ^ —^ X 
fart ’A*. ' 


2. 


'For Science 
Lecturer, 

tif&kJLfi. 1 

For Science 
Students, 


* 

1 

1 

1 

1 

» 

1 

i 

* 

J 


100 


* •***■««** * 


1 — 1 ---— 84 ) 


150 


50 



75 



25 


100 


70 


67 


3 


ssasiasaaasassa (^j 







63 




(4*1 


( 4*1 


e 


ft) 

G* 


t, *l> 4> t 4*' 4) «j|f 

4 


4 

(4) 

'“►I 


T ABLE NO, III . 

tessaasa tO-'Jttagtlonnalrea Parb «A «. 


» «W *" "* *• •*’** *“ *=> *•* *■* "* «►“*«* •" *”'>*!► m tW W %- Ki m 

o.iMo. Information, 


ft) 


si ra«» ***•*"«* 

No, of No, of 

responses 'Yes* 

received, responses. 


« « * * t> « 


9 0 a o Q O e 


(ti 

4 

( 4 -) 

(4) 


(43 

4) 


(4) 

4 

4 

(4 

——- — 

_ ,Vr , 14) 

of 'Yes’ 

responses, 4) 

5® 4j 


Laboratory Filling:e and Furniture . 

1. depurate Laboz*atories for 
Paysics, Cehemistry and 


% 


Biology. 

70 

29 

41.4 

2. Institutions having the follow¬ 
ing anting aments for the 
Laboratories - 




(a). Dark room. 

70 

7 

10.0 

(b), Electric fitting. 

70 

42 

60.0 

(c), Water taps. 

69 

27 

39,0 

(d). Sinks, 

70 

38 

54.0 

(e). Gas Plant, 

70 

11 

16.0 

3. Institutions providing stools 
to students in the laboratory. 

67 

19 

28.4 

4, No. of Periods devoted per week 
for Practical workz 




(a). Four periods. 

68 

38 

56.0 

(b). Two periods. 

68 

30 

44.0 

Laboratory Staff - 




5* Institutions having separate 
Laboratory Assistants for 
different types of Laboratories, 

70 

17 

24,3 

6, Institutions having no 

Laboratory Assistant, 

70 

15 

21.4 
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(4i (4' 
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J?.U*at., I would like to dipcus'* i,h« response received in reply to 
i.ho ^uoatiomusii-cwi’, Pa. Ah. »A*, Yam,© Wo. D« Gives the details of these 


rtiSpONUOB# 


Lacponacn uo yiwotiuo I (i*p ©how iiwit only 41.4 % InsbiUitioiiB 't 

t"«i* 

have separate h&bora!:oi*ii-'D for physics, Chemistry and Biology, while it is $ 

K 3<®|i 

very necessary to r»avu separata laboratories for these subjects to cover Pj 


^ X &ti,> t.j. <> 1 iOU ^iu^iisr 


CSaconuwrj** 0All the rici^iioe 


L&cture&'s ^u?e uT ^he vl^w that SHp&r&t** Science Hdom torj.es ar© n©c© 80 ary (i ^ 
for the higher Secondary Schools as is clear from the responses of 

'Jm; 

question No, I (b). 

-^i 

Answers to Question No, I (c) show that only 10 % Institutions 
have Dark Rooms which is very necessary for the experimental work in light 

y)y 

for physics Laboratory* Only 16 % Schools have Gas Plant while it is very 
difficult to do Practical work in tho Chemistry Laboratory without the t$j 

frj 

Gas Burners, Only 54 % Institutions have the Sinks fitted in the !j§*j 

&) 

Practical Tables, 5® % Schools have the Water taps arrangement in the 0$ 
Labors Lories and 60 % have the iilectric Fittings, These facts are shown 

TO 

in Diagram Ho. 5, f ^c| 

All these arrangeraents and fittings are essential for the Science ^ 
teaching, Xn their absence, Science teaching suffers and the standard jex 

0j|J\ 

cannot be raised upto the set mark, ^ 

!$) 

Answers to question No, I (d) show that 70 % Institutions cannot j$J 

afford to have the minimum laboratory floor area per student which is 30 jjg 

square feat and the students do their Practical work in the over-crowded j$j 

laboratories. These ar© the main causes for lowering th© standard of Jwj 
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u.fora&i.km-, ate!, Wlc tjj»a of firtriti.-w u,if, f.li a ,« oUnnrown**. 
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,Ul >^ ir, .' r v iiiuwi from lusalubjon to Institution. 




prefer to use Ion;' douches while o'hers prefer wtajia? The i*vw> 


of students wto work on one iVf cbio-i '"-*(,<• r^;? .V 


caber 
i> abort, 


4- 


U0 uni i ox "d.ty 1,. ,41 .t:. !:::/<. j,tw, ^.L.J'i'ny _ii.- *u*-*« : - wbocaiariao, I 

cam© to fch<- conclusion that different typw o'* Prwstictu b*;«cb<w are ^ 

required for Physics, Chemistry toad biology Laboratory, ft, U>* PvaSxje ^ 

'4. 

inborn lor ? - we require lorg Practical tables without tun dinks HX?} fifa@ ^ 

If 

burner©, ’%a moat economical also of the Practical telies .is ?0 feat long 
and 3 feet wide and 6 students can woric easily on each mbit}* can 
have two tables each 10 feet long. 

For the Chemistry Laboratory - •chore should o« double benches of 
dimensions 12 foot longs % foot wide and. 5 feet high, Si* «tuo»-*U eaa 
comfortably woric on e&ch practical *-«h!«, *hls is very wsoacsdoei, tise 
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If, 
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§0 


an two students can have comivon Hoag m t. bottle© or, th-a shelf between ii»w® +> 


Photograph _ No,., J. - to 

W 

show® higher Secondary Students working in a separate Caeralatry ^ 

$ 

Laboratory. This Photograph show® clearly the shelve© containing Rs&gent ^ 
bottles. One shelf ie divided into two parts and 4 students c&n woric on (43 
each shelf two on such side of the ©half* The Praf ticftl tsble does not 

$6 

have sink fitted in it and & glass dossier tor is placed in place of a sink £$3 

$ 

Student® can writ very comfortably in such a type of eepamte Chemistry 
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V labor* ory Ur in th« .ij^hur Secondary Schools of Madhya Pradesh only 41.4 

! 4r 

♦ ,i Jci.onlo Sm;« a operate laboratories for these subjects* 58.6 % Instltu- 
4 

4 How' have one w„ .ou labor*. -ory for all the three subjects i.e ej 

f 

♦ physics, hosiotry air Biology. Tills Photograph gives the view of 

Hi’ 

’♦ Or, a .is try La to if- vory having ideal arrangements of Science Laboratories. 

*4 

,+ ?ho j -o,^rfe^h ho t _g - 

tinowc v»o jirwpara tion and store-room for d^emis try laboratory. 

Inin room ai o'Jlti be attached with the main Ohemiatry laboratory. This 
roan in very c'-vvi'nient, « place for preparation purposes and for storing 
the sms] \» t nhoRiical®* acids etc., in a safe place. Laboratory Assistant 
a nr ,,n!«sn>*t ,'war her can prepare the chemicals in this room comfortably. 
ui«,.icaj a..|ara‘uo ran also b© placed in this room. TMs Photograph 
shows the iatxirutory *asi slants preparing solution for titration work. 

."4. 

.ain is Liit ideal situation in the a igher Secondary Schools of Madhya fa! 

BW 

i-ra.losh, bu % institutions have no separate store rooms and all the above ^ 

$0 

chumi cal a and apparatus are @ u>recl in the small main laboratory. This 9fc) 
cfeubea ,;r«*a iiirrtnvuniance for Science students during their experimental fifc) 
wo lit. 

If ilia a caIldard. of teaching of Science is to be raised and if ^ 
ror. fruitful results are desired, then the above arrangements should be ^ 

A 0|0 

made in every Science laboratory without delay. More attention ehoul 
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be ,ivan to the standard of Science laboratories than to increase the ™ 
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mnl.r of the H^her Secondary Schools having Soienee as an optional ™ 


subject. 
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' MiM " vUw 5i " U3r,! rwm of a Physic® laboratory In an Ideal (*j 

-i4i-'.vr .,/*}■ • ii-ary .'■•«,i-oj o»' .fcdhyu tVadesh - (Mato, iifcjwada Higher Secondary V 
, t p$£j 

' '~" <iir ‘'’* * l ' »rl*i^tus for the light experiments are 
urr4* )v >, ; in 1 * j/utowtic way in one* separate almirah. Similar almirahs 

' ar,? ,aiftu tv ’ ,, * >r k; ' ,r of apparatus, This store room is very 

n«*«<4::Hry for 7'hysi** ioponetory, 

«h,,, me»«i ialnu ..cry should have only specific apparatus required 
lo.i > particular oxperi&enta assigned for the particular day. Other 
V^riitua ceti bu stored in store room. The procedure will facilitate the 
work 1 , of laboratory, Students can work store comfortably and can concern ||| 

.., 

s#i ■” - ri their 1 tu-jr.r? a^r.f roro if the above arrajig aments are reads in th© a 

< ^ 
i¥l dci tJ r„ *,j jnlora wrios* usno arrangements arc Bad© in <U»4 % Higher 
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dec tf-u r/ hn-'^tn of rludhya mnieoh. These la bora toriee arc well- equipped j^] 
and ji;,) in;hi«<r iVlUti^B for tb« experimental work* 
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'' *’ lfr ‘ ! f4 ut AJf, *ith i(4.ct'n:<i; ,, )t m am> hoece Ha'i'iciont 


U!< * 1 1 1 *’ ,J **' -'wry n«H*»#ry for Inis laboratory, 
b.jj, jim. » 1 h«) witiu-ul ubclv.ua, oinkw etc., as they cun not rojuiruu 
* il ,r ’ '■' ?r 7« '* t-’l-’iflo long practical table is shown in this 

“ *i' U : n.»iji S‘<»r m rk: fy, j,i* rpocos * 

* ,*u'*'4cul m-ruer. io very necessary according to the present 
.-M'iihtlit*, us'iy tt >t i.fy»t3lotions have the Botanical Gardens at present. 
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«V»v*} a litoloj,»y das® in the Botanical Garden, rhi® Garden has 

aia 'no ylant-ji and Flowers included in their Syllabus, Thus they are not 9fc) 

Qjfj 

rnpiU’n'i to ft o to anise other Garden every now and then to study Plants 
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& 7 iow of fr^ery in Maha iiajwada Higher Secondary School^ 
1 J.p. L). J,“ m u'ww. only 10 i Institutions have toggery while frogsery 

1 'i.j’W ,<i< .*■ for tiyi li^her Secondary* Schools accordi.cg to tins 
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“ M > * w " J ow n Crog'ery and the stud outs can have more 

u ri dl ? <>»,■•'-Ion work. Moreover, this froggery and its maLnta- 

>•'. t vo, /-j**/ r‘m ly. ins/ can. easily be maintained in a Higher 
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ff 

;# **‘ >p®>* snow case for the specimen 'bottles for Biology 

!♦ 

i«u '•"< > 0 *. .**•••1 snow nan shelves divided into five compartments of 

dt V/'nf. tj n.sIJ. (,h« dlfCwi’eat aitesof specimen bottles* These 

fth'i a >•«*. ■•* ou, b« fixed on the wall side at a height of 4 feet. The 
tfMvtefi-s -.'art M*arn -sich by looking at those specimens and these show cases 
witi ;> ijw /ary useful at the time of the School Exhibition. At present, 
only ,nj £ Inn*.Uutlons Stave this type of arrangement in their Biology 
iui. >i\. .try, 

hu M I.u».lo»W.onB do not have sufficient number of almlrahs to 
a jji'u ^pjjara’-ua and chemicals and hence they are not safe in the open 
yloet,;!* gneh laboratory must have at least 6 almirahs to store apparatus 
and oiwaicals. Only 23*4 % Institutions provide stools to the students 
■lurU, the laboratory work, while they are very necessary as the students 

cannot ei i*nd for a long time during their practical work. The height of 

. * * „ evv\*b so inches to 25 inches to suit the students 

those otool* should range from 22 incaes w 

of uvi JiftVrant heights. 
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4U9ttutott No, 5 deals with the Problem of time devoted to the $ 

OO 

pram,*,; w,rk. :5y data stow that 56 % Institutions devote four periods j|j 

•*' oC w " a * for ,,he in ^ch subject i. e „ Physics, Chemistry j|| 

am biology, But 44 Institutions devote only two periods per week Cor 
t,h« j lar vijuj woik. thus the students get only one turn per week for their 
e.cpoi, i,.Bento for each subject. This time is not sufficient to cover the 
I'ruobii't*! courses of XI class, after visits and interviews I came to the 
romilunion that 4 periods per weak of 40 minutes each should be devoted for|^j 
trio rruo ticul work, in XI class * Thus the students will get tvo turns per ^ 

wouk fox' doing their experimental work in each subject. 56 )S Institutions ^ 

, , I#') 

ar« i.lving 4 periods per week at present. The Board of Secondary Education,^; 

fH) 

twiould frum-t the Hules regarding the time to be devoted for the Practical 


work. 


question Ho. 4 deals with the laboratory Assistant and Peons. % T: 

rts 

laves dgation work shows that 75.7 % Institutions have only one common ^ 

fijft 

laboratory assistant for all the three laboratories. Thus ha is over- ^ 
burdened and therefore cannot do his work efficiently. This lowers the 
standard of these laboratories. I have come to know that 15 out of 70 fjjjj 

pjky 

laboratories do not have laboratory assistants at all and they engage 

Science teachers for the laboratory work which proves very costly to the ^ 

($) 

Department. Hence, it is very necessary to create more posts of the 
laboratory assistants for each Institution. Each type of laboratory must ^ 

(Sf) 

have one full-time laboratory assistant, d e should not be engaged in the 

m 

office work. He mast be in the laboratory during the working hours, ($) 

Same is the case with the laboratory peons. One peon for each laboratory ^ 
is necessary. This is the practice in the Science laboratories in the ^ 


• .As** JhJ } 'IaT ' 1 .A, 5 ’ 
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5.^;ra« >^U» jS3 . Mb should also be done for the Higher Secondary |) 

" f>iKwXo - : '° rain * Um ■**■** of ^ese laboratories is a serious problem ||{ 
a»-i it nhouH bo fwlv**l sincerely, only debates and discussions in the 

■ stu'uMra cuwtot solve these problems. 


1TJ 

$ 


i>nn important problem is about the load of the teaching 


(fc) 
Ofj 
()H 
(?&) 

poi io*jo for uhi) science teachers. At present^ the Principals and other i^) 
yj,;i ura of the Education Department do not realise the difference between 


!■&! 
• '~\J 


the nutting of the working of the Science teachers and other teachers. 


‘ A 


1 

i_4'i 


iuostlon Ho. 6 deals with thiB problem. Responses to my dues- 

3$*) 

tlouiu.fi'eu show that 21,4 ,& Science teachers have to take 42 periods per 

$) 

weak, at present, and 18,6 $ teachers take 36 periods per week. Besides, 
this, they navy to look after the laboratory work and this time is not 
taken into account in their duty hours. This discourages them and the 
laboratory and the practical work therefore do not get their proper 
attention. 

After consulting the Senior Science teachers, I came to the con- 
elusion that a Science teacher mist have 24 teaching periods per week, j^j 
including the Practical periods, 6 periods per week should be given for 
the laboratory work. Thus the time devoted for the laboratory work, should^) 
also bo taken into consideration. This procedure will encourage the 


m 

iV 


ae 


^eleou teachers and they would pay more attention towards the laboratories^) 
art the Institutions would have better and well-ozonised Science Uborato^ 

W 

riea. 6$ 

6ftj 

In question, Mo. 6, I have dealt with the problem of keeping the t| 
different moratory records. These laboratory records should be kept « 

-> ^ ^ 

-'♦J 4?5j? t+.l £ ^ ^ ^ *♦*■. 4*' 3b ^ ^ 
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i K< M!,ii; ( an*. MyrtV^'iriilly. If this work is not done properly, then 0$ 

. . $ 

Ut ' Ui - , ‘ w *rgu OJ 5,1:10 laboratory would find nwch trouble at the time of the 0fc) 

&} 

jor wnon the handing over the charge 0 f the laboratory to 8$ 

$ 

oth-u* peumn at the time of Inis transfer. '$) 

6tj 

(Wt) 

1 have come to know that the Stock Registers for the perishable (W9 

i*) 

an! tun non-perishable articles are maintained by most of the Institutions^) 

0W 

uU^ only o -j.b *j iuivjn*tories have the Issue and brooksge Registers. These 

' BW 

i\n net-:is tors are also very impor tant for the laboratories. Breakage $ 

W0 

nejin .or in huipfai when used up articles or broken apparatus are to be 

1$) 

wrl/f.m off from the Stock doginters at the end of the Session. Entry $j 
in this A^jlatwr should be made at the very moment of the occurence of jj£j 
the breakages. i'nts record can afford up-to-date information about the 

W 

'4^ 

used up articles or the broken apparatus. gj; 

iif) 

Moreover, this information can also guide us in preparing a list Bfd 

w 

of the cneraicals and a jnaratus to be purchased for the next Session. 8fc) 

($) 

an louuo negletar can give us a clear idea about the apparatus which has [¥) 

(Wtl 

been issued .-o some Department or to some person and we can recover it 0$ 

&} 

in «irm. If this record is not kept properly, we can forget to recover $►) 

w) 

it from the concerned person. WO 

m) 

0|>j 

52.9 fi Institutions charge some fine and recover from the students ^ 

for the breakages, I think that tills fine is necessary for the careful §J| 

(¥) 

working of the Science students in the laboratories. This procedure can ^ 
reduce the breakages in the laboratories. I have found that some In-charge^ 

of the laboratories ask the students to replace the broken apparatus. ^ 

(40 

This procedure is batter as there will be no shortage of the apparatus 

and, new apparatus will be substituted in place of the broken apparatus^ §jj 

♦,‘4f4* 4t‘4i£ 4£ W? Wtl 4^ 4?5|£ 4t 4t4t4b4t 







0(0 

I‘ is vory icm'UoU to chuck the stock of the laboratory ovary j|] 
year to< fc cloar do tut 1 © of our stock. This is helpful in arranging j^j 
t f io a^arutua at their proper places and in finding out the missing appara^ 
mu. vJtocjc chuckLug its done by all the J-natitutione at the end of the Sn 


ityuu Lon, 


m 


‘-ion 1 have ajso discussed the most important problem of 8(0 

v * &) 

h n.'Currijijj Grant to the .Science Laboratories, in question No, 7. My data 8$ 

► $] 

H s 1 «ow that 91,7 /, laboratories get Hs. 500/- or lees as their .Recurring ^ 

►; #) 

Grant year, Thin amount is not sufficient for meeting the expenditure 

"i of thou i -aL-jratories. Moreover, I have coma to know that there are no $ 

k yw 

k | Depurtrwntaj Rules about this grant, and It depends upon the whim;.' of the 


i A,' 


‘jii 


I A?' 


►} 


dr iucipnl. If fdw rrlncipal is a Science hand he may grant sufficient 
money otherwise this grant is very poor. After consulting the courses 
iu these subjects and many Science teachers, I came to the following 
conclusion about the Recurring Grant for these laboratories 


(<$•) 

!#} 

r^-j 

!jfc) 

Rhysics laboratory needs a hocurring grant of Rs, 1,000/- per yaarj&j 


(■#*) try laboratory noeds a itecurring grant of « Rb® 3*QQQ/« per yearJx, 

(f.; 

% and Biology laboratory needs a Recurring grant of - Rs. 8,000/- per year JJ? 

l *\ jjj 

it 1 These grants are for those Institutions which have one Section £&? 

;t] $) 

for each class i,e», IX, X and XI, 8(0 

010 

If the total number of Science students from IX class to XI class Bjjj 


la «s<ore than 100, then for each 50 additional students, an additional 
grant of us. 200/~ should be given to each type of laboratory. My 
Investigation work shows that at present 90 % Science tea Share are not 
satisfied with the recurring grant given to these laboratories. This 


m 

0(0 

(^0 






1*1 


1*1 

!*! 

Uf! 


1^1 


proves ver j liar to Cal for the Science students as no practical work is done 
in lit and k clauses in DO > Ins bi tuitions. For removing these defects 
!l(W movu on,nations about the recurring grant should be seriously 

fo l Lowed s - 

question No. B deals with the problem of the Purchases for these 
laboratories. My data show that in 40 % Institutions the Principals do 
h0ij consult the concerning Jcience teachers about the purchases for the 
delonce laboratories. They themselves place the order to the Firms in 

wh 


0^1 

(3^j 


m 


(*' 

><y 

i*i 

(*! 

1*1 

(A', 

IV ! 

*! 
I a; 


i *1 


'*1 




Lch they are Interested. This results in the supply of the inferior 
tysc of apparatus and chemicals and the Science teachers and the Science 
otuiuiiW have to face ntich difficulty during their Practical work. Hence & 


it is very essential to consult the Science teachers for these purchases. 
.Olenro teachers should be made fully responsible for these purchases. 
, h6y ghould be authorised to make the purchases from those Firms which 

«hey like. 

X came to know that only 64 % Institutions invite quotations for 




1*1 


mak, Lag these 


sion that 


purchases. After my Investigation work, I came to the conclu-[| 
a purchase Committee of 3 Senior Science teachers should be 


I*) 


6 

t*i 


\ format! in ovary In Li nation. This Committee should call the landers fro. t 

3 ut least S firms and .hay should compare tha rates. The order should he 

:] placed to tha fir. quoting the least rates, but the quality of the article | 

l] and oarer charges as Sales-tar, Packing charges. Transportation charges |j 

^ r.An«idered This Committee should be authorised TO 

H etc., should also be considers, $ 

W „ ,- h _ v^rraa auotinp high rates for the sake of W 

M even to make purchases from the Firms quoting nug $ 

» Mia’ In Short there should be no interference |) 

*1 the quality of the article. In sdoru, n (* 


Co-cwa t'calm ,cic/u aids 

In 

Scunce La lot ait s 


7 ( 5 ' 

60 

I 

j 

5o 

4o i 


2,0 

! 

I 
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u i wiou in wv* >usAtLer of tbu Labcra tory 


tjfy 

A 


V 

$ 


A 

A 


A 

•ty 

■4? 


♦ 

A, 

■4*' 


‘ " A ’ 1,1 ' ,nri abaressas of aom« woll-knovn Firms deal- 
’* ^ 1 ’ k ‘‘^als. a l:isi of 26 addraaaes of sack Firms is 
t,< *' , 0 ^ 3li prov« v 0 ry helpful tvo r,he xlrae of 

' u ‘ ,M * ’ “Mi i'or u*a i-sioratory purchases, 

* ^..};■) problem of ox ,ra««currioular acbivi- 

S 3 of *V 3 ‘i » u*ioa. 

■ " 1 > - >/ i«a j 1 tutlo.is ljavii^ different co-eurricular 

- 1 1 v l •".l' >.'41 oifc..ry/a Mo 0 n„ These activities should be 

M >■ 11 • '* *’ 'Abl'ni by providing proper facilities,. These 

'Vm 'U?.i «fl * s a-i'ovy v.jfy aasifut for '.lie aUdents. Ihese acUivibias will 
•‘iV*’ .• r-r-jj ir. wro.jt r,j ;-r/y for ae .Science nubjects, These can make 
, iv„ -r a „ sr/iu: subject **a students we more interested in doing a 
tn .*\«r Hhuj in 1 roving f.h-; ..heory of .H only. 


b-> 

1 V\. 

' 

is:' 

u f .; 

(^1 
; ' , du t 

1 / j 


4:) 

i' ; fi 
^' 


(4; 




,4') 


/.•■n tou‘n niouid bo ojnoaurft&od to Uko part in these activities by ^ 

[■$] 

>«*,up t,uu 11 -iM Ht‘ b £ marU a»al<;nod for their school work in each subject 
b.’ .ho .Ijav wMcao-Ar/ Hoard, at present only 43 $ Institutions are ^ 

'tviu «v*rV- >i* ’neats uctivi>*iss» • 




i,, end, i nfuvc colLeowxJ 30 ^ very useful suggestions to 
V.r t rovi vho ye*jm\ »wor condition of these laboratories of the Higher 

, Mj * .jn.Wf.r / ■ t**i, >i*{, 

fc list of Juggeationa is given below *- 

Ui. kn UIMI »»> Dianes t«eli.r s should be brained for the 
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1^1 
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the dement and Organisation of the Science Laboratories. |] 

( 2 ). Every Laboratory should have a workshop for the small repairs. 

(3j. There should be a Froggery and a Botanical Garden in every Instita- jj*j 
tion attached with the Biology Laboratory. 

(4) . Laboratory purchases should ba made simple and easy. ($) 

(5) , There should be separate provision for the Practical periods in the 0) 

lima-tables. [^0 

. . O) 

C 6 )» Institutions having poor Science Laboratories should not be recog- (03 
nlsed for the teaching of Science. f>3 

, 3*0 

\'i* Sojne money should be sanctioned for the Science Exhibition and (0) 

students taking part in this Exhibition should get some help from O) 

Bit) 

this umount. O) 

03 

0 } 

These Suggestions deserve consideration for raising the standard of Oj 

Oj 

these laboratories. O' 

ftJL'i 
t/k 3 

On the following page, are given the Responses to tjaestionnaires ^ 

Part 'B 1 (from the Science Students of XI Class) in a Tabular Form - in 

(¥1 

Table No. IV. gS 




TAB U NO. IV . 

Kespongea to questionnaires Part 'B*. 

(From the Science Students of XX Class), 


S.No, 

"* © "** * *•* « 

1, 


* * 4 * o o e a q ' 


Information. 


4 

2 . 


© © © * © ““e «=■ a ° 

Ho. of ' No. of 

responses 'Yes’ 

received. responses, 


% of ’Yes’ 
responses. ^ 

_ .8« 

* ‘ V * * 9k) 

V • /\A \ 


Salients who did Practical 
work in IX Class in - 



% 

(a), rhyaics. 

100 

1 

1.0 

(b). Chemistry. 

100 

1 

1.0 

(c)„ Biology. 

98 

0 

0.0 

Students who did Practical work 
in X cI&sb in : 




(a). Physics. 

98 

57 

58.2 

(b). Chemistry. 

98 

41 

41.8 

(o). Biology. 

97 

0 

0.0 

No. of students in one Group 
for the Practical work : 




(a). Physics - 

Individually. 

97 

19 

19.6 

Group of 2 students. 

97 

63 

64.9 

Group of 3 or more. 

97 

15 

15.6 

(b). Chemistry - 

Individually. 

100 

64 

64.0 

Group of 2 students. 

100 

17 

17.0 

Group of 3 or more. 

100 

19 

19.0 


run _ _ _ ^ 
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(*§$ 

Table No, IV . (Contd»), j^Jjj 

Koop^notw to questionnaires Part *B*. $ 

{*} 

(From the Science Students of XI Class), j&j 


“ W< K ^ Jft * ' ,, *‘ * ' 




*’"*""* ’"***#”« “i 

Information. 


No. of No. 

responses 'Yes 
received. respo 


!3$0 

No. of % of 'Yes' $ 

•Yes' responses. (¥) 


responses 'Yes' responses. 0$0 

received. responses. ()§►) 

2, 3. 4. 5. 010 

* * * * * * 6 * t • -oa-®-"®"*® " • * * * * B ^Ta 


3, No. of students in one Group for 
the Practical work (contd,). 

(c). Biology - 


8 , No. of students who prepared some¬ 
thing for the Science Exhibition - 

(a) . Experiments. 

(b) . Models. 

(c) . Charts. 




Individually. 

49 

27 

55.1 

Group of 2 students. 

49 

9 

18.4 

Gx’oup of 3 or more. 

49 

13 

26.5 

First Aid Treatment. 

100 

25 

25.0 

Fine for the breakages in the 
Laboratory, 

100 

93 

93.0 

No, of Institutions having the 
following arrangements ? 




(a). Science Library. 

100 

1 

1.0 

(b). Science Club. 

100 

20 

20.0 

(c). Workshop. 

100 

0 

0.0 

(d). Science Museum. 

100 

0 

0.0 

Institutions arranging Science 
Exhibitions. 

100 

58 

58.0 







<■ fx*> 9 ■>* y j yia. y ,/y t Jy.1. t , y .1, 

." 

*) Table No. IV (ContdJ . 

H 

►) Responses to questionnaires Part ‘B*. 

►j 

H (From the Science Students of II Glass). 


(4K ,i 


3. Mo. information. 


No. of 
responses 
received. 


No. of 
•Yes' 

responses. 


“«”« ““® m a oft B 

% of 'Yes’ 
responses. 


" ft **“ a ** ♦ **■'*"**«•* 

1 . 2 . 


2. 3, 4. 5. 


H 9. No, of the students who got some 
3 ;lurks for this co-curricular work. 95 


X 10, No, of students who received money 
for these activities from - 


(a). School. 

93. 

3 

3.2 

8 $ 

e*} 

(b). Home. 

93 

63 

67,7 

8*3 

m 

No. of students having satisfac¬ 
tion for these laboratories - 




U) 

(a) Physics Laboratory - 

100 . 



fit?) 

!&) 

Full satisfaction. 


9 

9.0 

II 

Ordinary satisfaction. 


41 

. 41.0 

m 

Not satisfied. 


50 

50.0 

$ 

(b) Chemistry Laboratory - 

100 . 



i 


Full satisfaction. 
Ordinary satisfaction. 
Not satisfied. 

(c) Biology Laboratory - 
Full satisfaction. 
Ordinary satisfaction. 
Not satisfied. 


13 

13.0 

37 

37.0 

50 

50.0 

3 

50.4 

17 

30,4 

36 

64.3 
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►] 01$ 

;] am ft, IV. (PmM,\. jjjjj 

^ Kesponaes to ^estionnaires Part 'B 1 . 0*) 

u 


(Prom the Science Students of XX CI&e 


f , 

{•$.[ o*i'0< 


Information. 

No. of 
responses 
received. 

No. of 
'Yes* 

responses. 

” 0 

% of 'Yes 
responses. 

2. 

3. 

4. 

"e "'•“e 

5. 

Behaviour of the Laboratory 

assistant - 

100 


%l 

(a). Very satisfactory. 

100 

31 

31 

(b), Satisfactory, 

100 

30 

30 

(c). Ordinary. 

100 

56 

36 

(d). Not satisfactory. 

100 

3 

3 


X ____ S - S=S3= W 

Pit! BBsoBBsaasaeoa*®*® 858035533 ® 3321115 ®®" 5151153 ®® 33 *"” 33811 " 3 * ——— — ,-^4-i 

t-fcj SPONSPS 0k) 

W 'rabl© Mo. IV gives the details of the i^p e ases given in reply to ^ 

(♦ Bk) 

questionnaires Part 'B 1 , ^ 

'♦] questionnaires Part «B« were filled up by the Science students of $ 

W 010 

}|j XI Claus, These responses give a clear picture of these laboratories. ^ 

||j they throw light on the following points 1% 

U (I). Generally Practical work in IX class is neglected as is clear from &jj 

it) the fact that only 1 % student do practical work in Physics and ^ 

(|j Chemistry. In Biology, they have no practical work in IX and X j$j 

P classes. As the figures show, there is no practical work even in X $0 

m class in Biology. 58.2 % students do their practical work in Physics 

^ ok) 

M in X ciaee and 41.8 % in Chemistry in X class. w 

| These figures are very disheartening- The Board has prescribed g 









$ , ^ 

W dsfinit ® coarse s for the practical work for IX and X classes also. Students^) 

If) $ 

W arH ^P^ted to complete these courses in the respective classes. Now G$ 

l» m 

these Practical courses are not completed in IX and X classes and the 010 

», e®o 

W students have to complete their whole course in XI class. Thus? they are 0$0 

(♦) 0$ 

over-burdened in XI class and they get, therefore, little time for their GtO 

018 

f: £) revision work. This procedure, therefore, naturally proves very harmful. B$o 


(*i 




6tr) 


(ll)» 'the students do their practical work in Groups. A Group of 2 students^ 
in Physics Practical woik can be tolerated. In Chemistry - indivi¬ 
dual students should do their practical work. In Biology also - t&J 

$0 

individual students should do this practical work. These subjects $0 

010 

require thorough practice. No two students can work with one burette ^ 


in titration experiment. At present the students have to work in 


0*0 


Gx-oups due to the insufficient number of apparatus in these laborato- 
ries, The result of this procedure is very harmful as this kills the ~£| 
interest of the students for Science and they lack in skills. ^ 

(III). Only 25 % students get the First Aid Treatment in the laboratory. 
Sometimes the minor injury turns into a dangerous one and hence the 
First Aid Treatment should be arranged in these laboratories. 


(4) (iv), 93 $ students have to pay fines for the breakages and the amount 

Jjptj 

010 realised is deposited in the 'treasury. The broken apparatus are not jjg 

replaced. The better procedure is to ask the students to replace the ^ 

m 

broken apparatus. 

(V). Only 1 $ students use the Science Library. Only 20 % Institutions 

have the Science Clubs. There is no provision for the workshop and 

the Science Museum in the laboratories. These co-eurricular activl 
ties are very Important. The students learn much by taking part in ^ ^ 


0$ 

So 

e*9 

«0 

C4 

0* 
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Cf) 

if) these activities. Every institution should have these activities® 

{♦] 

if) he .Science Exhibitions' should be arranged by all the Institutions. 

If) 

(f i A financial help should be given to the students for preparing the 

(f) 

(f) ,4odela and Charts for their Exhibition, At present, only 3 % 

(♦) 

m students get this kind of help. Moreover the students should be 

(4K 

j encouraged for taking part in these activities by an allotment of 

If! 

If! marks for these activities. The Board has authorised every subject 

(■'t'i 

W teacher to allot 5 % marks for the work done by the students in 

If! 

if) their subject for the Final Examinations. Proper record should b© 



If) 

if) 

(f) 


0>0 

(f) 

l«^>J 

if) 
if) 
Of) 
ff) 
\'m 
3$) 


maintained for this, for all the three classes - IK, X and XI. If x£j 
these points are observed, more Btudents will take part in these jfj 

rf) 

co-curricular activities, f) 

$ 

(VI), 39 % students are not satisfied with the present condition of the ^ 
laboratories in the Higher Secondary Schools. They want separate ^ 
laboratory rooms for thair physios, Chemistry and Biology. They ^ 
want sufficient and proper apparatus for their practical work. They m 
re<|iir, .ufficieht time for their Practioal work. Separate Laboratorj^ 
Msletante should also be appointed for each laboratory. « 

(f) 

If the above defects of these laboratories are removed, only then, ' 
a proper experimental vox* can be done in these laboratories. Then and | 
then alone, a better result of the Science teaching can be expected. Only 
starting Science classes with poor laboratories cannot improve the eg 

knowledge of Science. Poor laboratories cannot produce new Inventions ^ 
and Prominant Scientiata. Hence the standard of these poor laboratories 
should be improved at any cost, without any further delay. | 


_ _ 
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( 11 ) ® Conclusions and Suggestions * — 

^ ^" MiMsS-^andai^ requi red for the Science Laboratories in the 

m 

S^cgP dagX-5c h$glg- for the recognition for the teaching of 0$ 

Science Subjects - p) 

&) 

e@ 

I am of bha opinion that some minimum standard should be decided G&) 
foi’ the Science Laboratories of the Higher Secondary Schools, This minimum 0^ 

Git) 

s tandard should be thus fulfilled before granting affiliation to the Insti- 
tution for starting the Science classes. During my Interviews with the 

% 

Principals and the Science Teachers, I came to know this very fact. In t$) 

8»p 

support of this view, I would like to quote a few lines from the Report of 9$ 

eie 

§f) 


the Secondary Education. Commission of 1952 s 


"We feel that this would be all the more necessary in the diversi- 3&J 

6K) 


fled courses of study, which we are recommending, and unless such a 
Scheme is adopted, we are afraid that Schools may get affiliated for 
such diversified courses of instruction, without having the necessary 
equipment and appliances and the theoretical type of instruction will 
seriously impair the value of such courses. We recommend, therefore, 
that Expert Committees should be appointed to lay down the equipment 
required for each of these diversified courses, including the workshop Bg 
equipment and the number of pupils that can be conveniently accommoda™ 0g 
ted in the workshop." 1 ^ 


c*? 

$ 

010 

e*e 

a*) 

l3*6 

618 

010 


Thus, it is very necessary that some definite minimim standard 


m 

§9 

Gt-i 


should be decided for the Science laboratories in the Higher Secondary $ 

Schools. At present only some formality is observed by the Board of 9$ 

M i. Report of the Secondary Education Commission 1952. p. 208. w 




fll 





|| Secondary Education in granting affiliation for the Science teaching, 
jjj Inatitut,lone ^ing very poor laboratory equipment conduct the Science 


classes* Tills practice should be stopped and suitable and proper rules 

, , (43 

ailou lb be framed for the Recognition of these Science Laboratories. With 

( vy 

^ the help of my Investigation work, I have come to the conclusion, that the 
||| following conditions should be fulfilled by the Science Laboratories of 
Jf) the dig her Secondary Schools j- 


(48 

(43 

(40 


(41 


W 

(4) 


(4i 


143 

(4*1 


(41 




$ 


48 


(4) 

(4) 

43 

m 


(A) • General Requirements for each type of Laboratory - 

(1) . Each Institution should hava a separate laboratory room for 
Physics, Chemistry and Biology. 

(2) * Each laboratory should have one full-time laboratory assistant 
and one peon. 

(5), Institutions should make definite provisions for the practical 

work in the Time-table. At least, 2 turns per week, should be 'Z3 
provided to the students, for the practical work in each Science 

, » , 43 

subject® 

(4) . There should be separate lecturers for Physics, Chemistry and jjg 

Biology, (4 

(5) , Physics laboratory should be granted Rs. 1,000/-, Chemistry 
laboratory - Rs. 3,000/-, and Biology laboratory - Rs. 2,000/-, 
per year, as Recurring Grants, for those Institutions, which have 
one Section of each class - IX, X and XI. 

If the number of the Science students is mo£e than 100, 
then an additional grant of Rs. 200/-, for each additional 50 students 

ffi should be granted for each type of laboratory. The number of students 

(t) 

jjH includes the students of IX, X and XI classes. 




^ k) • Requirements tr> h« fulfill eft 

Physics Laboratory , 


^ ^ ^ *:$» 


by each type of Laboratory 


1 Q-in giving below, a list of the nfiin apparatus for the Physics 


$ 

OJ 

010 

ijfc) 


I#! 


laboratory. This list is prepared in accordance with the Practical course j^j 
prescribed by the Board of Secondary Education of the Madhya Pradesh. This jjjjj 
list of apparatus is sufficient,for an Institution,having one section, each 
of 56 students in IX, X and XI classes. If the Sections in these classes, 
ar© more, than, the Institutions must have more sets of the apparatus. 

In this list, I have not given things of common use as the test 
tubes, beakers, jars etc. These articles may be purchased according to 
the needs of the students. 

(A). Gen eral Apparatus - 


e ***« “ b “"a 1 


S.No. quantity required. 

1 . 2 . 






3(0 

3fc) 
& 
[% 
8te\ 

fcfj 

Description of the articles required. 8fc' 

0W 


9 ““ » 

3. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8 . 
®. 

10 , 


12 

2 

1 

12 

12 

12 

12 

12 

6 

6 


Retort stands. 
Cork borers set* 
Fortins barometer. 
Tripod stands* 
Burettes. 
Pipettes. 
U-Tubss. 

Hairs 1 Apparatus, 
Physical balances. 
Pestle and mortar. 


m 




($) 

0*9 

m 

<¥) 

($) 

619 




U)* S&nw^LAaa ^afaui.CContd T ) 


£*# o 


w * 9 B "* & “ B ’"'© *°* 


quantity required. Description of the articles required. 


1. 

2, 

3. 

BiG 

11, 

3 

Stop watches. 

© Jr) 

Bft 

M 

12, 

2 

Spirit level. 

Bft 

8*t) 

IS, 

5 

Screw gauges. 

3ft 

Bft 

14, 

5 

Slide callipers. 

0ft 

6ft 

8ft 

0ft 

15. 

2 

Simple pendulum. 

16, 

1 

Young Modulus apparatus. 

0ft 

6ft 

17. 

6 

Hydrometers with glass jars® 

0ft 

/Wii 

18. 

6 

i 

Specific gravity bottles. 

eft 

19, 

1 

Parallelogram of forces 

iTJ 



apparatus. 





6ft 

20, 

1 

Boyle’s Law Apparatus, 

rft 

fat 1 

21. 

3 

Spherometers, 

6ft 




aft 

82, 

2 

Bucket and cylinder apparatus^) 



eft 




6ft 




6ft 


(B). Heat - 
1. 


5, 

4* 

5, 

6 . 


12 

12 

1 

1 

2 

1 


6ft 


Centigrade thermometers -10° to (ft; 

110°, 6ft 


Farenheit thermomebars -10° to 


220 °. 


Maxinum and minimm thermometer 
Regnault Hygrometer, 

Steam boilers copper. 

Bar and Gaauge apparatus. 


6ft 

6*0 

Gft 

610 

w 

0 
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1*5 (is)- - (Contd*), 




.<|»i 

'♦! 

,♦■ 


14' 

i#.; 

4) 


iA! 




'*f»j 

i4“) 

?♦; 

!*, 


>4) 

(*! 

(*) 

w 

w 

(♦I 


,*) 

w 


O a u i O <# 


O#0 

* J 9 a * * *“* • **» ~ * “ • °*« "« **. " .* . “ • “• . °“ 9 “* . *’ . ” . e •• q '*• ** o "" »** « 

quantity required. Description of the articles required* w 


’ # * * ^ ^ « ** « ” « **** 


2. 


e * * 0 ■" * ’ 


9 ® 0 e e "" <5 0 q" 


a 0 * ® o « a 


* —0 ’ 


'/. 

a» 

y. 

* 

X lv 0 

VA+ 

**» w* W» h 

Cc) 


1 

1 

3 


e o a “ a “ © e“e (i ® a «i “ o * 


1 

1 


Ball and ring apparatus® l* 

$ 

Conductivity apparatus. ^ 

Coefficient of linear |<j 

apparatus. ^ 

Newton's law of Cooling ^ 

apparatus. 

Specific heat apparatus. ^ 

A 

Latent heat apparatus. X 


5. 

4 . 


36 
12 
12 
6 
6 

12 
12 
1 
1 


Plain mirror strips (7.5" x 2.5"), 
Concave mirrors. 

Convex mirrors. 

Double concave lens. 

Double convex lens. 

Rectangular glass blocks. 

Glass prisms. 

Optical bench. , 

Microscope. 


(i>), mm&m - 

m ** MUM ****** m»***m*«’»**■*»«* 


Bar magnets* W 

Horse shoe magnet. A$j) 


1. 

2. 


12 

1 













(4) 

4* 

(o). 

(feaMkltS - (Oontd.) - 


4! 




•^j 

o»% 

, quantity required. 

Description of the articles rec 

!#*) 

'jO. 

*"« *" » ’* 



(♦) 

4' 

S* 

1 

Depleotion Magnetometer, 

1*^1 

4, 

24 

Compasses. 

r ^l 

l^fK 

5, 

1 

Dip, Circle, 

> 

i#; 

*** 4 ** #■ *** 



!♦' 

4§l4 

U). 

&SSJ triciis; - 


•♦1 

’"’ * ** * ** 



!>! 

1* 

2 

Elec brophorous. 

(4 

[4; 

2 . 

5 

Electroscopes, 

(4 i 

14! 

3, 

6 

Glass rods. 

(4' ! 

14J 

4, 

6 

Ebonite arods. 

(fj 

14) 

5, 

6 

Laclancho cells. 

<’4! 

(41 

6. 

3 

Daniell cells. 

(4! 

(4! 

7. 

6 

Accumulators 2-Volt, 40 amp. - 

i 4) 

8 . 

4 

Balvanometers. 

14] 

(4) 

9, 

4 

Ammeters. 

(41 

(4} 

10 , 

6 

.Resistance coils. 

(“^■) 

P 

11 . 

6 

Rheostats. 

(*4) 

14) 

12 * 

1 

Meter bridge. 

(4) 

(P 

13. 

1. 

Potentiometer» 

[1 

14, 

12 . 

Press keys. 

14/ 

m 

15. 

2. 

Electric bells. 

it) 

m 

m 

¥3 

m 

16. 

2, 

Tangent Galvanometers. 

■ a *“**“i*"*0""b 

m 

m 

****** 



(P 

jjgr^Xg £ 4>: ££ £ S: 
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(*§0 
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¥) 
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>¥) 

m 

¥) 

¥3 

(¥) 

f¥ 

¥) 


(¥! 

¥> 

¥3 

¥) 

0ifj 
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J 1 ^ ^ ■$*>-!$j ^ 




(F). Sound 


9 © <? "* e '** e e°*@' 


9 © e e si s ”*0 9'’ 




S» f io» quantity required* Description of the articles required* 


* » # # © ©**© ©’* 


« a © © p 9 - “^*“o* a 0 © ©" 


Sonometer, 


Tuning forics. 


Kundt's tube apparatus. 
Resonance tube apparatus* 


t # # o » 9 9 e d “’ © a””©"’®-**"®" - ® a *” o “* o ©*“© ® » ® o © 

G )« Worfe^^earatus - 

1, 1 set of Files, triangular, flat, and round, 

2, 12 Hammers of different sizes. 

5, 6 Pliers. 

4. 12 Saws. 

r to Screw drivers * 


Soldering apparatus. 
Vices. 


Braces. 


Chisel. 
Drills. 
Glass cutters. 


atrv Labors. 1 


* © * « ® e 


V’V 

Chemical balances. 

(¥1 

Pipettes. ^ 

(¥) 

Burettes with stands. X*a 


, _. _ ^ _ v T » 

ift ’ft ■■€ "ft ■ft *> 





9 1 ^J.k?Xii e -bo_ra:tprv (contd.) - 


ft 

ft 

6l9 

ft) 

ft) 

ft) 

**«♦*** 

3.Mo. 

** * ^ * -« —* '• ft 

Quantity required. 

a o“*® ® “* » "" e ®* o “ 9 00 e ‘ BB e ""e 0,3 « ”*« "" © rtB 4 ***0 a “ • *“ ® *“0 '*** 4 

Inscription of the articles required. 

4» 

36 

Tripod stands. 

ft) 

ft 

5, 

36 

Retort stands. 

ft 

ft 

6 . 

4 

Mortars and pestles. 

ft 

ft 

7. 

36 

Crucible tongs. 

ft) 

ft 

8 . 

2 

Leibig's condensers. 

ft 

(ft 

9. 

5 

Dessicators. 

ft 

ft 

10 . 

2 

Water baths. 

ft 

11. 

6 

Woulff's bottles. 

ft 

ft 

12. 

12 dozen. 

Reagent bottles 8 ozs. on each shelf, 

(ft 
’ ft 

13. 

36 

Platinum wires for flame test. 

ft 

ft 

14. 

36 

Bunsen burner or spirit lamp one on. 
each seat. 

ftl 

ft 

ft 

15. 

4 

Kipp's apparatus. 

ft 

ft 

txS 





All kinds of salts as prescribed for the identification in the ft 

ft 

Syllabus* JjS 

All kinds of acids and chemicals required for these identification^ 

In addition to the above materials, this laboratory must have the 
sink arrangement at each seat. It roust have proper and sufficient number 0j|j 
of Practical Tables with shelves fitted for the reagent bottles. ft 

ft 

Test tubes, beakers, flasks, filter papers, funnels, crucibles, ftjj 
watch glasses, wire gauzes etc., should be purchased according to the ft 
requirements. It is better to issue a set of complete apparatus to each (| 


+cg'£ £ ft ft ft ftftft ft ftftftft* 




student permanently. Thus, ha will be responsible for the breakages of 
the articles, if any* This procedure, should be adopted for the XI class 
students only, as they have to do more of the practical work. 

Phis laboratory should also have a sufficient quantity of kartsene 
oil, spirit, soaps, towels, matchboxes etc. 

Biology Laboratory - 


8k) 

6$9 

(P) 

(P) 


(P) 

p 

(p) 

G#0 

Pi 

P) 

P) 

/\a'\ 


ft 0 » » » 9 0 • * • ** ■ *•©■* ©•“ ©ft“ 

J*Wa* quantity required® 


X» 

P *** p '** fl|**p'**’^ "• * - 


• “ * o « ft ""ft * 
2 . 


Descriptions of articles 
required. 

"ft”’®'®"© “’©‘“©‘“©“c ”0 “*o ea, e“‘o "*© “ft""®” 1 

5. 


(P) 


• ft ft ft ft ft ft ft ft « « ft o 


*0 8 « ft *"®**© 


1. 

6 

Students 1 Microscopes, 

2. 

1 gross. 

Microscope slides. 

3. 

12 

Tripod magnifiers. 

4. 

12 sets. 

Dissecting instruments. 

5. 

30 

Dissecting boards. 

6. 

50 

Specimen bottles. 

7. 

1 

Micropro jector» 

0. 

5 

Collecting boxes. 


090 

-.«”» JiP) 

P] 

(P) 

G®. 

P) 

(P 

P) 

pj 

P 

(P 

iP) 

8*0 


*« © • * 






In addition to the above apparatus, the Institutions should have 
one Aquarium and a Froggery. A Botanical Garden should also be attached 
to this laboratory. Moreover, there should be one Herbarium containing 
dry leaves, plants, roots, flowers etc., which are included in the 
Syllabus. This laboratory should also have specimens of insects and dead 
bodies of the animals required for the detailed study. It should also 
have skeletons of the animals included in the Syllabus. 
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Xu the following Pragrapha, the coabs of the Physics, Chemistry 
and Biology Laboratories are given. 

.hese costs include both the Recurring and. the Non-Recurring 
expenses. This eatinftte is for the three sections - (IX, X and XI 
claasea), isach containing 36 students. If there are more sections, 
then the Non-Recurring Grant remains the same, but Recurring Grant 
should increase in proporbion to the number of Sections, For each 50 
additional students, an additional grant of Rs. S00/- should ba 
sanctioned for each bype of the laboratory. 


(*^■1 

’♦( A Recognition for the teaching of Science should be granted 

*4j 

only bo those Institutions which fulfil theae conditions, about the 

14I 

W Recurring Grants, 

t,4[ 

On the following page, is shown, in a Tabular form, the 

Recurring and Non-Recurring Grants for the Science Laboratory. 

i-fj 
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Gfcl 

(40 
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(45 
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li)E 

‘ ^ ♦,-4,1 £ 4;^rsg3^4* 

#■: &9 

+ 1 MB NO. TV . G%) 

4»' ~” 013 

♦ the ScW.a Laboratory _ f*) 

#■’ ^ i * ^S^k j^Phyaics Laboratory j W 

4 U). Itotjg rrArnltore - frj 

4 1/^4/ 

—__ _ ttj 

'♦ . , T , Coat, Tofcai xK 

a.' si'JiS.’ Items. -*■ it 

f -~ u exfiensea. L 

4 _ -£Si _5&t ffi 

■4' _ ** 3 « 4. (V\ 

/ * ***** **•••• *•*• •* ^4j 

¥■ 1. itrwns tratlon table— l, '6QQ/~ • 

2, practical tables. — 6. 1200/- l>3 

;*\ 3* Otools for students,— be. 560/- 

/; 4, teacher's chair, — 1. 40/- $?) 

’f"' B. alffiirahs. — 6, 1500/- i$) 

(♦ _1__ ___ 

;f! Total . — Bs.3400/- Hs. 3400/- §5 

! 4 ' (BJ. Labor atory Fittings - S$ 

•£’ 1 ~ * ’ ”” ~~ *--—& 

4.; 1. .later taps and sinks, 300/- ^ 

14] 2. Electric fittings. 200/- 

•a; 3, baa burners, 200/- £4) 

!♦! --—--—..“.-ftfc) 

*4; Total.— Rs. 700/- Rs. 700/- f$) 

’4 1 - ——- ——-— - —-— --”“3^3 

'♦! (c)« toffitiia - jjjjj 

!4‘ , (Xl 

/^j 1. Goat of all the apparatus ($} 

(4‘i given in the list of (4) 

,-41 apparatus for the Qffl 

'4) Physics laboratory. Rs. _5Q0/-_ Jig*—5Q0/_-_ 0$ 

i#l 6j8 

14 i (D), Che micals, Acids and Salts - Rs. 5Q0/- Rs. 500 /- j$j 

'*} ~ 

14P _ _ _ _ lx) 

(*>. iteU^afiua^ensM. - BS^-^ jjg 

jtj »sasaa*aswas— 3M,e ““ =Ma ' J==M ~ = ” =—a ^aJlj 

(4) G rand Totals M&IQjlQQ Q ^ z $$ 

f+] — __—.—- - ■■ ——— -— —— ■ — ■ - — - ■■ W 

'4) Total Non-Reourring Expenses.- * §»• ^ 

(41 Total Recurring Expenses. _—S.,^ ?'» . Ji a QQS4 =- W 

(4) Total * RSilOjuQQP/a" 4 _ 
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(II)* Cost of Chemistry Laboratory t 


9$ 

(4t) 


4*1 


4*' 

14*! 


o.Uo. 




Items. Cost 

*"♦"'** a “* ft o ( 

I. Demonstration table. ---I. 


6f) 






• “ * ft " • ' 


e © © © 


2 , Practical tables. — 6 . 
ip 3. Stools for students. -—36. 

14 .! 4. Teacher's chair, —461. 

^ 5. Almirahs. —- 6 . 

I 4§!>j 

!4l 

( 4 *; (b) - Laboratory- Fittings - 

(•«|>| 

1 . .Jater taps and sinks. 
^ 2 . Electric fittings. 

L\ 3. Car, burners. 


!4j 


O ® 0 0 "* © “* © 

Be. 

300/- 

1500/- 

360/- 

40/- 

1500/- 


Tot&l expenses. 

" & E ” © ©""© ™ O “* O “ 

Rs. 


Total . Rs.3700/- R S. 3700/- 


500/- 

200 /- 

300/- 


’ (40 
. [40 
(40 
[40 






f^l 



Total.Rs. 1000/- 

Rs. 1000/- 

(O’). Cost of Anoaratus required in 
the Chemistry Laboratory - 

Rs. 2000/- 

Rs. 2000/- 

fin. Chemicals, acids and salts - 

Rs. 2500/- 

Rs. 2500/- 

(ii). MiscellaBeouj_M>gMM - 

Rs T 800/- 

Rs. 800/- 

0 — ” © “■ 0 ** « "" © ** • ’ , * a "* ® "" * * 



Grand Total ® 


Rs. 10.000/- 
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tfcj 

(4) 

(4*] 

64) 

w 

(43 


\TJ 

m 


14 


■40 


Total Non-Recurring Expenses. - R9 * °0°/~ (41 

Total Recurring Expenses. - Rs * 3 >° 00 /” 

aB=ss=3S ==t:::s:: " s!!D==5asaa::=== 

Total . — Rs. 10,000/- 


w 

Se 
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(Ill)® Coat of 




(A). Laboi'atory Furnitur e - 


‘ V’ 

.J a N 0 , 

Items. 

’♦f 

❖ 

1. 

2, 

(a.; 



O 

1. 

Demonstration table 

i 

2a 

practical tables. 

i-r' 

'■4\ 

3. 

otools for students 

4, 

Teacher's chair, 

[*! 

5. 

Alinirahs. 




O' 



(❖! 




Cost. Total Expenses, 


"fcfc) 




“a* 0 **™® ® e» * Q 


3. 


* * e o p «" 


— 6 . 


— 1 . 

— 6 . 


Rs, 

300/- 

1000 /- 

360/- 

40/- 

1500/- 


4. 

ft "* « *** i 

Rs. 


Gfc) 


3«c) 


To tal. Rs. 3400/- Rs. 5400/» 


‘ (£) 


(B). Laboratory Fittings 


■i3^j 


I'M 

(❖' 

(*$*■' 

(■♦'} 

!'V > ) 






ITi 

(>J 


!4i! 


1. Water taps and sinks. 

2. ■‘fLectric fittings. 

3. Gas burners. 

500/- 

200/- 

300/- 

. 

Total. Rs. 

1000/- 

Rs. 1000/- 

Botanical Garden - 

5000/- 

5000/r. 

BEasaasL- 

4000/- 

4000/- 

Aooaratus for Biology Laboratory - 

SQQQ/r 

6000/- 

Chemicals, acids and salts. - 

5Q0/- 

50Q/r 

Miscellaneous Lxnensea - 

100/- 

100/- 

Grand. Total. - 


— a —* — ®“ft -e -e 

Rs.20.000/- 
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bfe.\ 

0*V 

fi#! 
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6*3 
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,-.G$ 

619 
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Total Non-Recurring Expenses . —— Rseu 18,000/- 
Totai Recurring Expenses. 
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A$$ 

-j^Lil^-gsg Uy,of Special Type o f Training Courses for thn Science 0® 
'gggpj rcyg itL the Training Con^eg - $3 

At, present, bhe Science Teachers get the same type of training 
courses in the Training Colleges as the other Teachers get, But, there is 

diiterance in the nature of the worts of the Science Teachers, Science (^j 

$ 

touchers re^uirn the general type of training but th^yneed something more 






for their work, In the last Seminar of the Principals of the Post Graduate!!-) 


• asic Training Colleges of the i^adhya Pradesh, this fact was given much 


6*3 

9*3 


importance. Now people have begun to realise this fact that the Science (¥) 


teachers should be brained in the laboratory organisation and management 

also, 

'The Training of the Science Teachers should include, besides bhe 
General Training, the following aspects 


i>3 
13*3 
6*3 




V'V 
6*0 
e® 

6*3 


V /T * 

(1), Science Teachers must be trained as ‘Plow to Plan a new laboratory 6f) 

l$J 

for their Institutions’. 6$ 

bM 

(li), ’They muot be taught the methods of organisation and management j&j 
of the dcienoe laboratories, 

till). They should know how to Plan the Practical work for the Science 

students, ^ 

(iv). They should be given the detailed knowledge about the laboratory jjj| 

fitting b and laboratory furniture, ^ 

( T ). They should be taught how to organise the Science Clubs, The » 

Science Miaeums and the Science Exhibitions. ^ 

(vi). They mat also get some practical training for the repairing M 
ol galvanometers, ammeters, charging of accumlatcra etc. These W 
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\4> 

\4' 

,4-> 

J4 

!4! 

'4 


% 


<■> 


., ^,1 ,♦'■%’! < W*fG *$? ’-"I? _ 4 -, ■$» ^ 


repairs are vary common in the Science Wbora loi’ies and the Science 
tonchero are expecied to do these repairs 1 work for keeping the 
Las t.r niMtits in the working order, 

^vli), ihey Biiot he trained to use Photographic Camera, Epidiascope, 
Cinema Projector, Tape-recorder etc. 
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GW 


How a days, these instruments are very common in the Science 
labor*tories of the advanced countries and their importance is being 
rea:teed in India also, 

Alj too above seven aspects of the Special Training Courses for 
the Science Teachers can be managed, if special arrangements are made in 
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GW 
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thu training Colleges. 

I want to inpress one more fact that generally the Training 
Colleges do not have the well-equipped Science Laboratories. The 
Training Colleges should have the Ideal Science Laboratories, because 
this is the only place where the Science Teachers get the real opportunity 
to know wore about these laboratories. More attention should, therefore, 
bo given to these Science Laboratories in the Training Colleges also. 
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(II); Methods for Teaching Science. 


If] (III). Teaching Aids. 



Bfc) 

(&) 

(4) 

!&] 

l&) 

6fr) 

(if) 



B$0 

010 

G&] 

■>’] 

0fc) 

[■jfj 

($ 

(¥l 

Hft) 

P*) 

!#) 

(•$1 
r’f ■ 


1*J 

ft) 

ft) 

y^J 

ft] 

i'•***'"' 


(ft) 

ffl 

ft 

(ft) 


ft) 





CHAPTER vii. 


' ! 


!4) 






(4) 

(4j 

4l 

Ifj 

(Vi 

(«$►' 

K») 

(4) 


(4} 

4) 


i-f; 


i yj 

(4 

(4) 

/ 


4) 


(v3 

( 4 ] 

(43 

(43 

03 

03 

03 


(X), Science Curriculum - 

There are two types of courses in the Science subject in the 
Higher Secondary classes, according to the New Scheme. One is the course 
in the General Science which is compulsory for all the students i.e», the 
Science students and the Non-Science students? and the other is the 
Elective Science in the diversified group. This includes three subjects - 
Physics, Chemistry, and Biology or Mathematics. Only those students 
learn this subject who offer Science Group from the diversified group. 

All the Science Teachers have expressed the view that the General 
Science should not be taught to the Science students as they get detailed 

knowledge of the same topics in the diversified group. Thus, the work is 

% 

duplicated practically with no use. This time can be saved and it can be 
devoted to other important subject. Thus the General Science should be 
taught to the Non-Science students only. 
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The present Syllabus of the General Science is not satisfactory 
I have come to know that only two periods per week are devoted for the 
teaching of the General Science. The Syllabus in the General Science 
includes the topics from Physics, Chemistry, Biology, Mathematics, 
Statistics etc. Thus the course of this subject is very bulky and it 
cannot be finished with the little time devoted to it. Hence this 
Syllabus should be revised and should be reduced. Moreover, the present ^ 
Syllabus of the General Science is more theoretical and out of date. 

No Demonstration work and Practical work are done in this subject. It 
is a new subject for the Non-Science student, hence the teaching of 
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Lh>* General Science should be made very interesting. Unimportant topics j$j 

siiould be replaced by useful and modern knowledge. The Syllabus in this S|) 

fi'i 

subject should be regarding the Problems of the daily life of the students,^) 
History of the Scientific Inventions and Life Histories of the j&j 

rfy 

Scientists should be taught to the students, A good knowledge of the 
Modern Inventions should be given to them. They should, learn about the 

CSv) 

nir, Weter, Heat, Food etc. They should be given a proper knowledge of j^j 

f) * 

Hygiene. They should also know the working of the common machines of the ^ 
daily use as Bicycle, Prims Stove, Fountain-pen, Electric bell. Matches, 

Photographic Camera etc. They should also have a useful knowledge of the Jv\ 

Af> : ) 

Electricity. They should even study the common plants, flowers, birds, 

fy) 

insects, rocks and soils. They should learn how to make soaps, matchboxes,^) 

1 -ijvj 

hair-oils, pen-ink etc. In short, only that knowledge should be given to 
the students which is useful in their daily life. At present old and 
unimportant topics are included in the Syllabus of the General Science. $,} 

m 

%e other defect is that the Higher Secondary students do not have 

XL\ 

external examination in this subject. Only a formal internal examination ^ 

(&) 

is taken in XI class and narks are sent to the Board, Thus the students 
and even teachers do not take care to complete the course in this subject, j^j 
Thus the teaching of this subject becomes defective. Hence, I propose j^j 

/W\ 

that there should be external examination in this subject also like the ^ 
other subjects. Only then, the students will learn this subject seriously |j| 

e»e 

and thoroughly. $6 

S 3 

The next difficulty is about a teacher who can teach all the |jjjj 

topics included in the Syllabus of the General Science. At present, one ^ 



J air ® le bfcachar carmot teach all the topics, which are included in the M) 

X °" 1; U-bun of Gensr&1 Science. If one can teach Physics, Chemistry and M) 

I 4 < ‘^theroaticg, then he is unable to teach Biological topics. A Biology Ml 

| A. [ , , M) 

M, teacher is unable to teach Mathematical topics. The best way is to make Mj 

(4.1 , Ml 

suc 1 arrangements in the Time-table that the different topics of General Ml 

[X‘ ^-^nce could be taught by the teacher of particular subject only. Mi 

, 1 Ml 

4 ^ fr) 

4 Blectaive Science subject includes - Physics, Chemistry, Bid logy M) 

r ! M3 

M ° r Mathematics. Syllabuses in these subjects are also defective. About Ml 

4 ^ 

4 2/'6rd courses of this subject are to be covered in XI class and very Mi 

(4 M 

V*V 

ole entary courses are prescribed in XX class. In XI class students are toM 

!4-i iM 

M : appear for external examination in Practical work. 'Thus after December, Ml 

*; m: 

'y; no teaching work is possible. The students therefore get less time in XI M3 

M (4| 

4 class. Thus in IX or XI class,.. - Revision of IX and X class courses is % 

(4) Ml 

4J not .jossible under these circumstances. T^en the course of XI class is M; 

(4) M 

(4! completed very hurriedly. This procedure is very defective. Thus there isM 

(4) Mi 

143 no even distribution of courses in IX, X and XI classes. A better proce- M3 
!4I Mi 

(4) dure is to complete 70 % course in IX and X classes. Only SO % course &M M3 

(4) M 

W should b© left for XI class and the rest of the time in XI class should be MJ 

M) a m 

(4) devoted for the Revision work of all the three classes. Xhe present IX ™ 

! 4j MJ 

43 clasa course in these subjects is of very elementary nature. Most of the xj 


Mj topics in IX class are mere repetition of VIII class work. There should beM> 

43 4 ) 

Ml a natural link between the courses of the different classes. W 

4j S' 

[^j i*fore attention is paid towards the theoretical teaching and M) 

(Mj students with all that has been taught to them renain as unscientific, M) 

(U as they ware, when they started their studies. The topics ere repeated U 

;i( i n the Higher Secondary classes and there is no link in the courses of $ 

(43 , ^ 

^4? &£££ 'WSfg. Ml 43 MM '£ M ££ 
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i.A, X and XI classes, She present, Syllabuses in these subjects are 
bookish, narrow and avjay from the modern development in the Scientific 
knowledge. These courses are stereotyped and away from the Problems of 
their daily life. Science courses in the Secondary School curriculum 
should respond to the development of the New Knowledge in Science. The 
syllabus should be arranged in a logical order. More attention should be 
given to the Problems of Food, Water, Health, Recreation, Control of 
diseases etc. In IX class difficult numerical calculations should be 
avoided, k Committee of experienced Higher Secondary Science Teafihers 
should be appointed to Re-view and to frame the New useful Syllabus in 
these subjects. The present Syllabuses are framed by the Degree College 
1 eschars who do not have knowledge about the mental condition of the 
Higher Secondary students. Only the Higher Secondary teachers know their 
students well and can realise their difficulties well. Hence only they 
can frame proper, justified and useful Syllabuses for these subjects, for 
them. Thus the Higher Secondary Teachers should have important places in 
the Committees to prepare the Curriculum for the Higher Secondary classes. 


(4) 

(43 

4; 

4! 

43 

43 

4) 

43 

4) 

43 

4) 

4) 

4i 

43 

43 

43 

43 

4 

43 

4) 

43 

(4) 

(43 


V; 

(4 

43 

(4 

4J 

(4 

41 

43 

43 

43 


43 


(II). Methods of Teaching Scie nce pubfecta.- 


4; 

43 


At oresent, 80 % Science lecturers in the Higher Secondary schools $ 

H 4s 


are Fresh M.Scs,, from the University. They have no knowledga about the 

, mi 

needs, interests, and methods of teaching for the Higher Secondary students^) 

(43 

These teachers do not have any type of training and they use mostly the 
Lecture Methods, which is usually more common a system in the Degree 
classes. Now, this Lecture Method is not at all useful for the Higher 
p|j Secondary students. What they need is a special method of teaching. Ibus 
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t/htt first important point is that all the Higher Secondary teachers 
should be trained without exception. They should have B.T.jfc or B.Ed. 
Decrees before their appointments in the Higher Secondary Schools. The 
present un-trained Lecturers should be sent for the Training. The old 
Trained Toachera should be given the Refresher: 1 Courses in the Training 


Colleges, 


The Methods usually adopted in the Teaching of the Science 
subjects to the Higher Secondary studerts are as shown below 

(l). Demonstration and Laboratory Methods. 

(a). The Heuristic Method, 

(3) . The Inductive and Deductive Methods. 

(4) , The Historical Method. 


The Method for Teaching a Scientific Topic depends on the Nature , 

I 

I 

of the topic, hence a proper method for a particular topic should be selec -1 
ted. I want to make one thing clear that the usual Lecture Method is not 
sui table for the Higher Secondary students and hence its use should be 
limited in the class. 


While Planning a lesson, a Science teacher should keep in view the 
following things to make the lesson interesting and instructive 

(1) . Science should be taught by a Scientific Method of collecting the 

Data and making experiments before arriving at the conclusions and 
stating the principles. 

\ 

(2) , He should start with what the pupils know and proceed to what they 




do not know. 
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( 3 ). 


( 4 ). 


(5)* 


(41 

fhe new topic to be taught should be presented to the students in gjjj 
the form of a problem to be solved by them, 

04) 

For learning to be effective, there must be continuity of thought, (4) 

(43 

Disconnected items should not be presented before the students® (4) 

(4) 


fhe teacher should try to min tain the interest and the enthusiasm 
of the student-community in the class, with the help of the [W) 


Teaching Aids, with occasional jokes and by putting interesting 
and instructive questions to them occasionally. 


3(0 

(4) 

14) 


More importance should be given to the Demonstration work in the 
class room. The present tendency of the Science teachers is to minimise 
the Demonstration work, as it demands extra labour and preparations. But 
this tendency is wrong. The Science teaching cannot be effective without 
a Demonstration and laboratory work. That is why I have proposed that 
lass periods muBt be given to the Science teachers so thatthqycan arrange 
the apparatus for their Demonstrations or prepare their Illustrative Aids. 

The Heuristic Method requires that the students should have their 
Scientific studies from the point of view of and in the Spirit of the 
Kesearch-worker. The students are expected to discover by their own 


(4) 

(4) 

(4) 

(43 


experiments with little or no suggestions from their teacher, 
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This method can be used for teaching some topics. The Historical £0 


14 

80 

80 

GO 

C4) 


(4 Method can be used for introducing certain theoretical concepts as the 

(4 

( 4 ) 'Nature of the Heat', the 'Ionic Theory of the Electrolytes' etc. 

(4 

|!| Students should be encouraged to use the library books more and 

fU nwre. Glass discussions also produce very useful results in making the 

$ _j$j 


GO 

4 ) 
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concepts of the students clear. The Science teachers should not dictate 
Notes to the students in their classes. The students should be asked to 
prepare their own Notes. Sufficient and Regular Written Home work should 
be allotted to the students. 
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The Importance of the various Teaching Aids is greater in the 
Science lessons than in any other subject. The Teaching Aids make the 
.jcience lessons more interesting and they make the ideas more vivid and 
cleai'. Many complicated machines can be explained easily to the students, 
with the help of these Teaching Aids. More Teaching AidB should be used 
in their Science lessons. 


m 

0(0 

ft) 

ft) 

(» 

0(0 

ftj 

ft) 

ft) 

ft) 

m 

ft) 


there are many kinds of these Teaching Aids which can be used in 
ho Jciance lessons. I am describing here some gomroon Teaching Aids which 
are usad in the Higher Secondary Schools usually 

(l). The most effective teaching aid is the handling' of the apparatus 
and materials by the students themselves. Hence, more attention 
should be paid to the Practical and Demonstration work. 
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(41 

m 


L/r y 

(2), A proper use of the Black Boards and Coloured Chalks can also make (ft; 

0(0 

the Science Lessons interesting and easier. 


m 


ft 

ft) 


(3) , Pictorial Aids as Pictures, Diagrams, Drawings, Photographs, 

|1W| 

Charts etc,, can also be used,in the Science lessons with a great ^ 

ft) 

advantage. Many difficult ideas and complicated problems can also 

be made easier with these Aids. . j^j 

ft) 

(4) . Models of costly apparatus can make the learning real. Models of ft 
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8$ 

b ©am Engine, Electric Dynamos, Elecb±ic Motors etc., are very !&) 

(3ty 

Common, (jfc) 

8^) 

( 5 ). Epidiaacopa ia very useful in Science lessons a 3 it can project ^ 

and magnify a small horizontal diagrams on the screen. Hence, 
minjiba details are made clearer with its help and the whole class gjjj 
can gee the aid at the same time, 

8& 

(6j. rape-recorder, Radio and Cinema Projectors are also some of the (3f0 

costly teaching aids. They are much used in the advanced 

countries, In India a few Higher Secondary Schools only can 8fcj) 

(tj 

afford to have these teaching aids. But these leaching Aids are 
very helpful in the Science lessons, ^ 

The Science Teacher should be very resourceful in selecting the fef] 

Teaching' Aids for hi a lessons. Charts and Diagrams prepared by the 0ff' 

rf; 

students are more Educative than the Ready-made Charts. The students f$; 

should be encouraged to prepare the Charts and Diagrams themselves. ($} 
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tJLSS ggaa Interviewed 




2 . 


Designation and address, 
*3. 




d “"e " a "o'® j 1 


1. Shri M.B. Lalg Qj 


6 

- 0 


Principal, Mahar&jyada Higher Secondary 

School, Ujjain. M.P. (f 


* r - —-- 'Jwf 

School, Indore. M.P. - O 

3« Shri Sewaram Chaturvedi. Principal, Boy®' Higher Secondary School, j$) 

Bhopal. M.P. $) 

4, Shri Chatterjee. Principal, Mahatma Gandhi Ogher Secondary £$! 

School, J&vra* M.9„ O 

(43 

5, Miss Kelkar. Principal, Karala Nehru Girls' Higher 02 

Secondary School, Jaora. M.P. ,0 

LX) 

6, ohrlmati Padmanabham, Principal, Bal Vinaya Mandir, Indore. M.P.O 

O' 

7. Shri V.A. Buddhiwant. Science Lecturer, Government Higher O 

Secondary School, Agar. M.P. $0 

03 

8. Shri Dube. Biology Lecturer, Maharaj Wada Higher 03 

Secondary School, Ujjain. M.P. 03 

03 

9 . Shri Kailaah Chandra ft Science Lecturer, Maharajwada Higher O) 


8» Shri Dube. 


Chaturvedl. 


Secondary School, Ujjain. M.P. 

ice Lecturer, Malhar Ashram, In< 
(M.P.). 


!$> 11. Shri K.C. Tandon, Science Lecturer, Higher Secondary School, 0) 

O Khachrod, M.P. $ 

(0 O' 

Oj 12, Shri N.B. Nabhar. Science Lecturer, higher Secondary School,Of 

0 Bareli. M.P. O 

Oj O 

O 13. Miss Indumatl Pandit. Junior professor. Girls' Degree College, 0 

o Indore. M.P. O 

(0) 0 

O 14. Shri V.K, Jaddhari, Biology Lecturer, Boys' Higher 0 

Secondary School, Neemach M.P. 4 

Oi 0 


Junior professor. Girls' Degree College, 
Indore. M.P, 

Biology Lecturer, Boys' Higher 8 

Secondary School, Neemach M.P. 

"■ "* “a "e"B "• “a "*"» “«“«* 
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Appendix 'A* (Gontd. ) 


List of the persons Interviewed - 


S.No. Name 


■ • ® *" • • 9* 

1. 


® 4 * a a e 6 6 © a «®e e 

Designation and. address, 

2. 5, 


&) 


« e e 


♦ « o ® e e 


© © © a a * 


(&) 


0 «a © o 


« * o a © a © © ® o*“®" 


ft 

15, Shri 3.B. Borgaonkar. Science Lecturer, higher Secondary School, G4{j 

tlaheshw&r, M.P. 


16. Shri 3.G, Deshpande. Science Lecturer, Government Higher 

Secondary School, Mhow. M.p. 

17. Shri Heghimath Prasad Science lecturer, Gorkhi higher Secondary 

Shrivastava. 'School, Lashkar. M.P. 


[$) 


TO 




18. Shri Landkishore Sharma. Science Lecturer, Higher Secondary School, 

Namli. M.P, 


19. Shri K.N. Singh Bhalla. Science Lecturer, Maherajuada, Ujjain.M.P. 


m 


20. Shri Galsankar. 

21. Mias Vargls. 

22. Shri S.G. Saxena. 

23. Shri V.G. Phadke. 

24. Shri N.C. Ch&udhry. 

25. Shri G.S. Nandedkar. 

26. Shri S.M. Kavjat. 

27. Shri Nahar, 


Science Lecturer, Malhar Ashatram, Indore. ^ 
M P TO 

Science Teacher, KaiaLa Nehru Girls” Higher 

Secondary School, Jaora. M.P, ($j 

>4) 

Science Lecturer, Maharaj Wada, Ujjain.M.P. 

Principal, Shri Ganesh Vidya Mandir, ^ 

Indore. M.P. ^ 

iW) 

Science Lecturer, Nutan u igher Secondary 

School, Indore. M.P. ^ 

(%) 

Science Teacher, Girls' higher Secondary 
School, Ujjain. M.P. 

$ 

Biology Lecturer, M.G. Higher Secondary ^ 

Sehool, Jaora. M.P. ^ 

Science Lectui’er, ^arnla Nehru Girls' 

Higher Secondary School, Jaora. M.P. ^ 


j 

28. Shri Narendra Nath Gupta. Biology Lecturer, Government igherS 

<50. mu F Secondary School, Sabalgarh (Morena).LX 

M.P. $ 

29. Shri Maudan Trivedi. Biology Lecturer, Malhar Ashram, lMore.M.P« 

. Shri inand Mohan Saocern. Soiencs Teacher, Higher Secondary School, « 


30 


Khachrod. M.P, 


*r» V 
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APPENDIX iB 1 . 

List of the Laboratories visited - 

S.No. Name of the Institution, 

1, Maharajwada ^igher Secondary School, Ujjain. M.P. 

2, Sarafa Girls’ Higher Secondary School, TJjjain. M.P. 
d» Jal higher Secondary School, Ujjain. M.P. 

4, Mahatma Gandhi 1L igher Secondary School, Jaora. M.P. 

5, Kamla Nehru Girls’ Higher Secondary School, Jaora. M.P, 

6. M&lhar Ashram higher Secondary School, Indore. M.P. 

7. Hal Vinaya Mandir Higher Secondary School, Indore. M.P. 

8. Canadian Mission Girls’ Higher Secondary School, Indore. 

9, M.S. Higher Secondary School, Indore. M.P. 

10. Tilokchand Jain Higher Secondary School, Indore. M.P. 

11. Cambridge School, Bhopal. M.P. 

12. Daly College, Indore. M.Pt. 

13. Khalsa ‘Mgher Secondary School, Indore. M.P. 

14. Government Higher Secondary School, Badnawar. M.P. 

15. Government Higher Secondary School, Tarana. M.P. 

16. Government Higher Secondary School, Khachrod. M.P. 

17. Narayan Vidya Mandir, Dewas. M.P. 

18. Higher Secondary School, ftatlam. M.P. 

19. Higher Secondary School, Nagda. M.P. 

20. Government Higher Secondary School, Sehore, M.P. 
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APPiflTOIX «C«. 

QUSSTIQMAIRE PART «A«, 

(For Science Lecturers and Teachers), 

Mote t 1. Please s trike off the portion from the given Yes/No answer 
against the questions with which you do not agree* 

2* Please put tick mark and cross mark wherever required* 

3* Write your opinion in the bracket against those questions 
wherever required. 
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I« Laborato r ies and their fittings - 


r 

ft 


pr,j 

(a). Do you have separate laboratories for Physics, Chemistry and Biology ft 


in your Institution ? 


Yes/Mo. 


ft 


m 

ft 

ft 


ft 

ft 


(b). Do j9 u think that separate laboratories are necessary for 
Physics, Chemistry and Biology for Higher Secondary 


School ? —"• 

(c). Do you have the following arrangement in your 
laboratory ? 

(i). Dark room, ( ). 

(ii). Electric fitting, ( 

(iii). Water taps, ( 

(iv). Sinks with Practical tables, 
(v). Gas Plant, 

What is the size of your laboratory room ? 

Length ( ), Breadth ( ). 


(d), 


11 • Laboratory Furni t ure - 

tb 

Length ( ), breadth ( 


Xes/Ho, 


). 


ft) 

ft) 
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ft 

ft 


ft 


ft3 

ft 

ft 


(a). What is the size of the student practical table of your laboratory ?ft 

)» height ( )*ft 
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Appendix 'Cj . (Contd.) - 
11 * - 

(b) „ How many students work on each practical table ? ( ). 

(c) . Do you have sufficient number of almiraks to store apparatus 

and chemicals ? Yes/Ho. 

(d) . D 0 you provide stools or chairs to students in the 

laboratory ? Yes/No. 

\ 

XXI. Time de voted for .Practical wozfo _- 

(a) , How many periods per week do you devote for the practical work 

for your subject ? C )• 

(b) , What is the duration of each period ? ( ). 

(c) . How many periods per week are necessary for the practical work 

of your subject ? ( )» 

tY. Labor atory Assista nt and .P. 9 °h ~ 


m 

0ft) 

9$ 

m 

G*0 




) 
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v x 
TO 


If) 


03 

W0 

(f) 

(f) 

(f) 

If) 
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03 

03 

9fcj 
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01 

if) 

6fc! 
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if 


What is the arrangement for laboratory assistant and peon for your 
laboratory in your institution ? 

(Hiease put a tick mark against the statement you support). 

(a) . There are separate laboratory assistants for Physics, Chemistry 

and Biology Department, ( 

(b) . There is one common laboratory assistant for all the three 

Departments. ' 

(c) . There are separata laboratory peons for Physics, Chemistry and 

Biology Departments. ( 

(d) . There is one common peon for all the three Departments. ( 

V„ Humber of period s for Science Lecturers and J^achgrg^- 





Appendix t C > . (Contd. ) - 

H&rcbag f_o^.Scie nce Lecturers and Teachers - 

(a) . How many Theory periods per week do you taka ? ( ). 

(b) . How many Practical periods per weak do you take ? ( )* 

(c) „ How many Theory periods per week should be given to 

Science teacher so that the laboratory work my not suffer ? 

( ). 

VI, Labor atory Records and St ock-chi sckin^; - 

(a) . Do you maintain the following Registers for your Laboratory ? 

(i). Stock Register for perishable articles. Yes/No. 

(il). Stock Register for non-perishable articles. Yes/No. 

(ill). Issue Register. Yes/No. 

(lv). Breakage Register. Yes/Ho. 

(b) . Do you charge some fine from students for breakages ? ^es/No. 

(c) » Do you check your stock once a year ? Yes/Ho. 

VII. Recurr ing grant for l aboratory - 

(a). Please give number of Science students in your Institution - 


(i). Physics. (IX). __ 

(x) ° _ 

__ .(n). 

(ii). Chemistry. (IX), 

... (X). _ 

(xi)* 

(ill). Biology. (IX). — 

. (X). . 

__. (XI). 


It). 

Gfc) 

BtO 

Gfc) 

‘M 

m 

(¥) 

L-fJ 

fiiB 

W 

(&) 

8*9 


L#-) 

0Jt) 

819 

3*9 


i-4-i 
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w 

(t) 

6*3 

& 

Bt0 

m 

810 

ofe 


(b) 


. How much Recurring grant per year do you get for your laboratory ? I>3 


(i). 

Physics laboratory. — 

Rs. 

(ii). 

Chemistry laboratory.— 

Rs. 

(iii). 

Biology laboratory. — 

Rs. 


(I) (c). Do you think that this recurring grant is sufficient for your 

pTx ' ' " , r) ieS/HO. _ __ \JV4 
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j*j Vlx ’ teuyg lag grant for lahnrat.o^ r _ ( Contd j _ j&) 

'V; (&) 

^ ‘ wlmt miniBlura recurring grant should be given per year for your 00 

i*i . 3*) 

'4‘ 1 laboratory ? 3 $ 

(•^*1 (ilA 

0^ (i). Physics laboratory —~ Rg. 

U^-j 

(id). Chemistry laboratory,— Rg, 

;+j (iii). Biology laboratory. — Rs, 


(♦) 


VIII. Purchases for laboratory - 

(a) , Bo 0S your Principal consult you for the purchases of your 

Department ? Yes/Ho. 

(b) . Do you call quotations before making purchases ? ^es/No. 

(c) . Please give the addresses of reliable Firms from vhich you 
purchase apparatus and chemicals. 

1. 

2 . 

($) 

(#) 3. 

1$) IX* Ot her activities of Science laboratory - 

(%) 

^9 (a). Do you have the following activities in your Institution ? 

(i). Science Club. Yes/No. 

(ii). Workshop. Yes/No. 

(iii). Science Library. Y es /&o. 

(ir). Science Exhibition. Yes/No. 

(v). Science Fairs. Ies/No, 
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00 


010 

010 

00 

00 

60 
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So 


W (b). D 0 you give some marks for Annual Examination to those 

W 

00 students who take active part in these activities ? Yes/So. 

S __ __ee 
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1. M/S. Ondez Ltd,, Mooli Street, Bombay 2, 0pj 

&) 

2. M/S, S, Mathuradas & Co,, Princess Street, Bombay 2® ($) 

3. H/S» Comet Chemicals, Bombay 2, 9^5 

4. M/s. Mars & Co., Bombay 2, 1$) 

GW 

5. M/3. British Drug House, Imperial Chemical Building, Bombay 1, 9W 

m 

6. M/S, Luthra Scientific Co., Delhi 6. W 

0W 

7. H/S. National Scientific Apparatus Co., New Delhi® $ 

8. M/S. Allied Scientific Corporation, Jawahar Nagar, Delhi 6. j<W 

9. M/S. Oriental Scientific Apparatus, Ambala Cantt. ^ 

10. P/S. Herinder Scientific Works, Opposite Jain Temple, Ambala Cantt* let 

w 

11. M/S. Dholpur Glass Corporation, Private Ltd,, Dholpur, 

12. M/S, Hargolal & Sons, Ambala Gantt. 

13. M/3, Globe Trading Co., Poona 4. jjjjj 

14. M/S. Scientific Instrument Co., May Pole, Madras. ^ 

15. M/S. The India Scientific Instrument Factory, Jabalpur. M.P, ^ 

16. M/S. Scientific Suppliers Corporation, Noori Gate Road, Agra. U.P. gj 


17. M/S, Educational Traders, Nai Ki Mandi, Agra. U.P, g 

18. M/S. The Andhra Scientific Co. Masulipattam. (S.India). ^jjj 

19. M/S. Peaky Scientific Industries, Ramkiishana Nagar, K & n p ur. TJ.P, j^j 

20. M/S, The Ganga Glass Works Private Ltd., 

Bala Waly, District Bijnor. U.P. 2K 
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